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The recent frenzy over education — that is, children 
and schools — has obscured an adult learning crisis that will really 
put this nation's economy at risk between now and the beginning of 
the next century. The postindustrial economy demands a new kind of 
learning enterprise, focused on adults rather than children, on 
learning rather than education, on technology rather than 
institutions, and on private competition rather than public 
administration. Economic security in the postindustrial economy 
depends less on expertise and more on "f lexpertise" — the ability 
continually to adapt individual knowledge and skill. Virtually the 
entire adult population needs retraining and new learning to be 
economically productive. Reforms of elementary and secondary 
education, however justified, will have little impact on these urgent 
adult learning needs before the next century. "More education" will 
not solve the human capital crisis. The emergence of a 
knowledgo-based economy requires a new synthesis of the functions of 
training, education, and other forms of communication and learning 
under the single umbrella of tho "learning enterprise." The major 
barrier to reforming the current policy framework and creating the 
kind of learning enterprise needed by a new economy is an appalling 
lack of timely and accurate information about the entire system of 
adult learning in the United States. This information must be 
gathered, education must be made learning centered rather than degree 
centered, and new technology must be used, in order to meet the 
economy's growing need for flexible human capital. (KC) 
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Foreword 



A VIGOROUS NAI JONAL ECONOMY depends on 
sound inveslments by all levels oi' government and tlie 
private seetor. States play a key role in inllnenein^ these 
investment deeisions tlirou^h their tax and regulatory 
polieies, f^rant and loan programs, budf^et alloeations, dl- 
reet ser\iees and manuj^ement ot federal programs. 

Hvnnan rcsouree investments are beeomin^ more and 
more critieal to the entire proeess of eeonomie develop- 
ment in a new posiindustrial era. As part of its broad 
mission to aiUieipate. define, and analy/e emergiuf* is- 
sues of importanee to the states, the Counell of State IMan- 
niuil Agencies has bei^un to explore the potential of the 
learninj^ industry seetor of the eeonomy 'i'his effort will 
lead to a reappraisal of the state government role in this 
area of human resouree investment to improve its contri- 
bution to economic development. 

In particulan ('SPA wants to stinmlate policymakers 
to make the overall U.S, system of adult training, educa- 
tion, and learning more responsive to the changing needs 
of bothi employers and individual workers. The publica- 
tion of Vic Lcartiing Enterprise is an Important step to- 
ward this objective. 

While CSPA does not necessarily endorse all the au- 
thors views we believe that Dr. Perelman's work is thought 
provoking and timeiy. Challenging conventional ap- 
proaches to adult learning, work, and development, he 
makes a persuasive case for rethinking training policy by 
states and other actors. For its part. CSPA is seeking to 
expand and refine the analysis that Lew Perelman has 
begun in this exploratory study. \Wv appreciate Di\ Perel- 
man's eifort and thank him for his interest and support in 
a vHal issue for the states, 

James M. Souby 
Kxec utive Director 
CSPA 



V 



ERIC 



Acknowledgments 



I AM INDEIiTKD to the following people who have pro- 
vided Intbrniatlon, connnents. Ideas, su^ff^estlons, adviee. 
and other assistance to this project: Pat Choate (TRW); 
Marc 'flicker (Project on hiformatlon Technology and Edu- 
cation): Madeleine Ilemniings (National Alliance of Busi- 
ness): John Clough (U.S. House of Representatives, Com- 
mittee on Energy and Commerce): John Jerke (National 
Bureau of Standards); Roger Vaughan (Vauglian Associ- 
ates); Mary Komarnicki (Public Agenda Foundation): Tom 
Berkshire (Governors Office, Illinois); Randy Harrison 
(Governors Office, Colorado): Jack lirizlus (Brixius & Fos- 
ter): Walt Plosila /Pennsylvania Department of Commerce): 
Uana Friedman and Leonard Lund (The Conference 
Board): Beth Brown (tbrmerly with the Office of technology 
Assessment); Caroline Wagner: Paul Barton (National hi- 
stitute tor Work and Learning): Robert Craig (American 
Society for IVaining and Development): Stephen Case 
(Control Video Corp.): Sol Hurwitz (Committee for Eco- 
nomic Development); Doug Bodwell (Corporation for Pub- 
lic Broadcasting): Carol Aslanian (College Board): Morris 
Keeton (Cooperative Assessment of Experiential Learn- 
ing); Allen Tough (Ontario histitute for Studies in Educa- 
tion): Michael Marien (f\iture Survey); Kirk Bozdogan 
(Arthur D. Little, hic); Barbara Farhar Pilgrim (formerly 
with the Education Commission of the States); James 
OToole (University of Southern California): Larry Landiy 
(Landry & Associates): G.B. Whitney; Stanley Foster Reed 
(Reed Associates); John Berenyi (L.F Rothschild. Unter- 
herg. Towbin); Thomas Kuehn (Energ>' Research Advisory 
Board); John Proctor (Proctor Associates): and Pliyllis 
Gapin. 

1 also am grateful to the World Future Society, the 
National Commission on Industrial Innovation, and the 
National Institute ol Education for the opportunity to at- 
tend conierences sponsored by each of those organiza- 
tions during the past year that contributed valuable 
information to my study. 



vii 



Tilt: LliAKNINU En IKKI'UISIC 



Jim Souby. Gloria Whitman, livvt Wakelev. and Norma 
deFroltas of the Council of State Planniiif* Affencics pro- 
vided intellectual and loffistical support too extensive to 
list here. Their contributions to this publication, from the 
conceptioji of the project, have been invaluable. 

Of course, responsibility for the opinions and facts 
presented here is exclusively the authors. 

Lewis J. F'erelman 



viii 



About the Author 



DR. LEWIS J. PKRKLMAN is a consullanl on policy 
and strategic numaj^cMnent. Following undergraduate and 
graduate study in applied mathematics at City Collej^e of 
New York, the Goddard histitute, and harvard, he earned 
his doctorate in Administration, Planning, and Social Pol- 
icy at the HaiTard Graduate School ot Education. He has 
worked as a consultant to several postsecondar>' educa- 
tion organizations, including the Western Interstate Com- 
mission for Ihgher Edu(uition, the Ontario Educational 
Communications Authority, and the Assocation of Ameri- 
can Colleges. Dr. Perelman also has worked for local (City 
of New York), state (Colorado), and federal (Department of 
Energy) government agencies in a variety of policy analysis 
cisslgnments. He was formerly Director of Business hiteJi- 
gence at Holiday hins, Inc, and his clients in his private 
practice have included the Council of State Planning 
Agencies, the Edison Electric histitute, the hiternational 
Business Machines Corp., the Presidents Commission on 
the Accident at Tliree Mile Island, and the Public Service 
Co. of Colorado. His experience in advanced technology 
research and development includes over lour years on the 
staffs of the Solar Energy Research Institute and the Jet 
Propulsion Laboratory, as well as being a visiting scientist 
at the International Institute for Applied Systems Analy- 
sis. Dn Perelman is the author of The Global Mind: Be- 
yond the Limits to Growth (Mason/Charter, 1976), 
coeditor of Energy lyansitions: Long-Term Perspectives 
(Westvicw Press, 1981), and has produced over 40 other 
publications concerned with learning, management, and 
economic development, Dr, Perelman currently resides in 
Alexandria, Virginia, 



ix 



Introduction 



In public policy and private management, America 
hungers lor new ideas. Of tiie new ideas that have perco- 
lated into the agenda ot public debate in recent days, I can 
think of none more provocative, more innovative, or more 
important than Lew Ferelmans vision of the "learning en- 
terprise." Its central concept is a stirring challenge to con- 
ventional wisdom; Learning is the key capital-forming 
industry of the postindustrial economy. 

This monograph is a refreshing departure from the 
themes presented by a slew of reports on the state of Amer- 
ican education issued during the past year by a variety of 
national task forces and commissions. Though the author 
concedes that the education of clilldren is a valid concern, 
he correctly points out that reforms of elementary and 
secondary education will have little impact on the immedi- 
ate human capital crisis that will put *his nation at risk 
Ibr the next 20 to 30 years. 

In contrast. Perelman tackles head-on the crucial 
facts about learning and economic development tliat 
many of these other studies have sidestepped or ignored. 
Because of the population bulge of the baby-boom genera- 
tion. 80 percent of the people who will comprise the Amer- 
ican work force at the beginning of the 21st century are 
already adults today. Of this current adult population, at 
least a fifth is classified as functionally illiterate. 

Moreover, the turbulent technological and structural 
changes that characterize the ongoing transition to a 
postindu^^trial economy pose the threat of employment 
dislocation to virtually every adult in the work force — not 
just to blue-collar workers in aging smokestack indus- 
tries, but to white-collar oflice workers, business execu- 
tives, and even such professionals as lawyers and doctors. 

While the United States is doing much to modernize 
its stock of plant, equipment, and technology, it is doing 
too little to modernize lis human capital. What the nation 
lacks, but desperately requires, is an integrated approach 
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to renewing the skill of Its adult work force through con- 
tinual retraining and reeducation, 

Perelman presents a unique and creative approach to 
meeting this urgent need. First, if our chief concern is the 
competitive strength of the U.S. economy during the next 
two decades, then Perelman insists we must focus our 
attention not on th? education of children but on the 
learning of adults. He wants us to look beyond the inter- 
ests of educational and training institutions to concen- 
trate on the processes of learning and the needs of the 
learning consumer 

The challenge to our thinking is pei-vusive. Perelman 
compels us to reconsider not only our policies, but our 
stereotypes, our prejudices, even our vocabulaiy. He tells 
us. in effect, he is here to talk about learning, not educa- 
tion or training or schooling. Jobs is a political concept 
that dilTers from work and may not have much to do with 
an individuals hopes for employment. Development of the 
community is not the same thing as development of the 
individual. 

Perhaps what most distinguishes this report from 
other receiu studies in this area is Perelmans urgent con- 
cern for the costs as well as the benefits of training and 
education. The edifice of the school — a building with 
classrooms and teachers — is an inefficient and obsoles- 
cent technology', in Perelmans view. To meet the needs of 
an increasingly knowledge-based economy, we must vastly 
increase the productivity of the learning process by taking 
lull advantage of the burgeoning power of computers and 
telecommunications — what Perelman calls "telematic 
technolog>'." 

Perelmans obsession with cost-effectiveness is re- 
flected in this report s central vision of learning as a com- 
petitive industry, in stark contrast to the conventional 
view of education as an institutionalized social service. By 
cultivating the growth of the learning industry, Perelman 
believes we could actually reduce the cost and scope of 
government's role in education and training while meet- 
ing the needs for adult learning more effectively 

There is no call here for expanded entitlements or so- 
cial seivices. Wlial Perelman wants government to do is 
higiily focused; support basic research and development 
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and U'clinolofv^^' ttatister. and help ineet the eritical need 
lor better information about learnin^f markets— in terms 
of learning needs, demands, technolojfies. and suppliers. 
Beyond that. IVrelman would like .t^overnment to rethink 
its polieies and try to jfet out of tiie way of the learning 
enterprise. 

I hope this report will be widely read. It shoiid be 
seriously studied by public and private polieynuikers: by 
fundin^f agencies investing; re.sourees in traininjf. educa- 
tion, and economic development: by business executives: 
and by labor leaders. I suspect that people in the many 
or^fanizations that constitute the learnin^r industiy will be 
especially excited by Perelmans vision of their crucial role 
in a chan^Jin^ economy. Ultimately there is a valuable mes- 
sage of hope in these pages Ibr every adult in the nations 
work force: tlie same technology that is transforming 
work can increase our power to learn and to choose a 
future. 

Perelmans study has been exploratoiy. His report of- 
fers new ideas and raises important questions that de- 
mand a substantial investment of resources to analyze as 
thorouglily as they should be. I hope this report will stim- 
ulate the support needed for the Council of State Planning 
Agencies and other organizations to earn/ tfiis work fonvard. 

Still, this is a milestone statement in the national de- 
bate swirling about work and learning, and about educa- 
tion and the economy I believe Perelmans concept of the 
learning enterprise will force a basic change in the terms 
of this debate. His report is destined to be coniroversial. 
liut the new ideas it offers are just what America needs 
today. 

Pat Choate 

Senior Policv Analvst. 
TRW. Inc. 
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THE HKCKNT Pl^ENZY over education— that is. children 
and schools— has obscured an adult learning crisis that 
is 'vhat really will put this nations economy at risk be- 
tween now and the beginning of the next century. The 
postindustrial economy demands a new kind of learning 
enterprise, Ibcused on adults rather than children, on 
learning rather than education, on technology rather than 
institutions, and on private competition rather than pub- 
lic administration. 

Structural transformation of the world economy is 
leading to a human capital crisis in America as workers 
are compelled to adapt their knowledge and skill to new 
technological and organizational requirements. The hu- 
man costs of the transition to a new economy are already 
evident. Between 3.5 million and 4 million U,S. workers 
are structurally unemployed today. Automation and for- 
eign competition hav^e taken the jobs of thousands of in- 
dustrial workers, and will eliminate 10 million to 15 
million manufacturing jobs by the next decade. 

But. contrary to popular perception, the economic 
transformaiion affects all working Americans, not just 
blue-collar workers in aging "smokestack" industries. Up 
to half of todays office jobs will be eliminateu by automa- 
tion. As the baby-boom generation ages, the population of 
would-be managers is growing twice as fast as the number 
of management jobs. Only half the doctors in private prac- 
tice today are working at full capacity, and there will be a 
surplus of over 100.000 physicians in the 1990s. 

The problem is not simply a shortage of j^us but a 
high rate of obsolescence of working skills and knowledge. 
For example, the amalgamation and automation of finan- 
cial services demand a new kind of general practitioner 
knowledgeable about reai estate, savings, investments, 
cash management, and customer relations. Physicians 
need to invest less effort in simply memorizing facts and 
greater effort in learning to use computers to manage 
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data, diagnose disease, and control costs, American busi- 
ness executives need to learn how to niana^^e people in a 
participatory culture and how to compete in international 
markets. Manufacturing work increaslnj^ly requires 
hi^jhly creative abilities in computer-based design and 
production. 

Kconomic vSecurity in the postindustrial economy de- 
pends less on expertise and more onjlexpcrtise — the abil- 
ity to continually adapt individual knowledge and sltilL 
Unless we in America greatly increase the Hexibility oi'our 
human capital, the economic transition threatens tur- 
bulent, even violent, social upheaval as the economic am- 
bitions of a major portion of the working population 
become incTcasingly frustrated. 

Learning by the mainstream of work-force adults will 
be essential to resolve this crisis. 

Learning is the key to a more competitive, productive 
economy. Learning i.^' also the key to presenMng the hopes 
of American workers at all levels for individual economic 
security and advancement. 

But adult learning in the United States today is largely 
an "invisible system" whose scope and function are widely 
misunderstood and whose critical importance to eco- 
nomic development is inadequately appreciated. 

Virtually the entire adult population needs retraining 
and new learning to be economically productive, A fifth of 
the present adult population is functionally illiterate. Most 
of tlie rest — including skilled workers, managers, and 
professionals — have knowledge and skills that technologi- 
cal change is rendering obsolete. 

Reforms of elementary and secondary education, how- 
ever justified, will have little impact on these urgent adult 
learning needs before the next century. Over tln'ee-quar- 
lers of the U.S. labor force in the year 2000 will be people 
wlio are working-age adults today. 

Furthermore, the distinction commonly made be- 
tween training and education is now obsolete. Training 
is usually defined as instruction intended to convey job- 
specilic competency while edncaiion is held to be con- 
cerned with broader, more general knowledge and skill. 

'Ibday. traditional training programs often fail be- 
cause of the broad lack of l)asic skills or functional literacy 
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amonj^ prospective students. One-third ot dislocated 
workers lack a hi^h school diploma, and another third 
have diplomas but are still functionally Illiterate. 

On the other hand, much of postsecondary education 
has failed to meet students expectations for an economic 
payoff. The most common single reason adults f^ive for 
participatinf^ in organized learning is to advance in the 
work world. Yet the irrelevancy of much of the curriculum 
and process of formal education to real work opportunities 
has led to a growing mass of overeducated underemployed 
adults. 

Simply "more education" will not solve Americas hu- 
man capital crisis, hi this deca(ie, a surplus of a quarter- 
million college graduates each year will mean that nearly 
half of those who go to work after graduation will not get 
the kind of job traditionally held by college graduates. To- 
days college graduates are twice as likely to be working in 
a blue-collar or seiTice job as they were in 1970. 

lYaditional training and educational institutions 
sei-ve only a minority of adult learning needs today and are 
too n»^iled and inefficient to supply the burgeoning hu- 
man capital requirements of tomorrows economy While 
the costs of computers and telecommunications have been 
falling precipitously the cost of classroom instruction has 
been rising much faster than the inflation rate. The insti- 
tutionr.lized instruction of the industrial age is inade- 
quate for the postindustrial era. 

The emergence of a knowledge-based economy 
requires a new synthesis of the functions of training, edu- 
cation, and other forms of communication and learning 
under the single umbrella of the learning enterprise. 

In the postindustrial age. (he learning enterprise will 
no longer be a parochial social service, but is destined to 
become the keystone industiy ol the emerging fourth sec- 
tor of the economy — the knowledge sector 

liy the beginning of the next centuiy, three-quarters 
of the jobs in the U.S. pconomy will Involve creating and 
processing knowledge. Knowledge workers will find that 
contiimal learning is not only a prerequisite of employ- 
ment but is a major form of work. 

Kapid advances in telenuilic technology— fusing the 
power of computers with the reach of telecommunications 
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—•now present the opportunity to create an entrepreneur- 
ial, eonipetitive. consumer-directed. hi/4h-teehnolo|Jy. 
adult learninff industry. This new learning enterprise 
could actually reduce the burden of government as it prof- 
itably sen'es the «;,rowing needs ol employers and workers 
lor flexible, adaptable human capital. 

But realizing this opportunity will require rethinking 
some basic policies— both public and private. 

ConverUional policies concerning education, train- 
ing, economic development, the relationship between em- 
ployer and worker, and the distribution of lesponsibility 
lor investment in human capital are broadly unresponsive 
to the challenges of the post industrial age. In general, the 
relevant policies aie aimed more at protecting tlie holders 
of existing jobs from the threat of change than at facilitat- 
ing work transitions. 

The underlying theme is not simply that the worker is 
entitled to employment, but that the current holder of a 
particularly defined job has a proprietaiy interest in that 
position. There is. throughout our entire national sj'stem 
of employment, a voracious hunger for "tenure." 

This policy paradigm delays the necessary adaptation 
of the entire U.S. economy to the forces of global competi- 
tion and technological change. It largely omits any system- 
atic process for adapting the knowledge and skill of work- 
ers at all levels to changing needs and opportunities. 

The major barrier to reforming this obsolete policy 
framework, and to creating the kind of learning enterprise 
needed bv a new economy, is an appalling lack of timely 
and accurate information about the entire system of adult 
learning in the United States. We need more information 
about: 

• the demands for adult learning by both individuals 
and employers: 

• the needs for learning in terms of chau'^ing occupa- 
tional requirements and opportunities: 

• the state of the art and projected trends in learning 
technologies; and 

• the shape of the market, in terms of the suppliers of 
learning products and services. 
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Not only are there clellcits of iiilorniation in all these 
eateaorles. but there is a total lack of integration oi the 
information lhat does exist to provide a comprehensive 
map— the proverbial "bi^ pieture"— of the learning enter- 
prise as an indnstr>'. 

This lack of inlontuV.ion handicaps the suppliers nt 
the learninff enterprise, who need to know more about the 
demands mid technologies of learnini^ markets: eonsum- 
ers who need better ^,niidanee about the options available 
to meet learninM needs: and policymakers, who need to 
find more prodiictive ways to meet our economy s ^^rowinji 
need for flexible human capital. 

In addition to developing bettt r information about the 
adult learning system, public and private policymakers 
should consider the following options ibr action: 
Reduce emphasis on academic degrees. 
Focus on evaluation of competency and achievement. 
Expand research, development, and transfer of learn- 
ing technoiogv. 

• Develop human capital investment advisory services. 

• Focus telematics industry products and sei-vices on the 
adult learning market. 

• Revise the financing of human capital development. 

Defusing a potentially explosive human capital crisis 
and capturing the opportunities of a new. poslindustrial 
economy require cooperative action now by business, gov- 
ernment, worker organizations, and others to build a new 
learning enterpri.se. 



ERIC 



CHAPTER 1 



Threat 



Human Capital Crisis: Four Fs 

HUMAN CAHTAL is tlic combination ol' innate talent, 
knowledtfe. skill, and experience tliat makes each human 
a valuable contribuior to economic production. Learinnj^ 
is the process through which human capital Mrows. As we 
proceed through the transition to a new. postindustrial 
economy, human capital and the learning that j^enerates it 
are becoming ever more critical to healthy economic 
development. 

Economist John Kendrick attributes 22 percent of the 
growth in Americas total factor productivity between 1948 
and 1966 to the education and training that develop hu- 
man capital. For the period 1966 to 1977. he finds that the 
education and training of the labor force account for 54 
percent of the much lower rate of productivity growth that 
the U.S. economy has experienced since the early 1970s.' 

Management expert Peter Drucker concludes: "The 
switch to knowledge work as the economy's growth nrea 
and the large-scale movement to new technology mean 
above all that productivity will increasingly be determined 
by the knowledge and skill workers put into their task.""^ 

At the same time that human capital is becoming the 
key requirement of economic development. Americas hu- 
man capital "infrastructure" is being exposed as critically 
inadequate. The chief dimensions of this looming human 
capiti. 1 crisis can be sumtnari/.ed under four Fs; Punciion. 
Fit. Flexibility, and Frustration. 



Function 

Some 20 percent of American adults are functionally 
illiterate— unable to read a job notice, fill out a job applica- 
tion, or make change.'' IXventy million English-speaking. 
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native-born American adults read or write so poorly tuat 
they "have trouble iioldin^^ jobs or suffer loss of self-es- 
teem." accordinj< to the Inten'ialional Readlnjf Association. '» 
Not only does functional illitc.acy handicap the indi- 
viduals affected, it imposes enormous costs on American 
employers. For example. Vimasco Corp., a small West Vir- 
ginia firm, estimates that illiteracy costs it S25.000 per 
year, or 15 percent of its hourly payroll, in lost productiv- 
ity.'' Before the breaitup of the liell system. AT&T was 
spending SO million a year to teach 14.000 employees 
basic readin^J and math." The U.S. Department of Defense 
(DOD) expects to spend S20.4 million on iraininjf in basic 
skills in 1984. an increase of over 40 percent from 1979. ^ 
Some experts guess that a Hfth or even a quarter of the 
S30 billion to S50 billion corporations spend each year on 
employee training is devoted simply to remedying func- 
tional dciiciencies in basic skills." 



Fit 

A fvnnvlnji number of adults have knowlcd^^e and 
skills which, though extensive, no lon^^er fit ihv tech- 
nolojjical and other requirements of a rapidly changinj^ 
economy. Most likely to be displaced by the new wave of 
automation and cost-cutting are not the unskilled, entry- 
level workers, but rather the experienced— and expen- 
sive—skilled blue-collar workers, white-collar middle 
managers in business and ^iover.^ment, and even profes- 
sionals such as lawyers and doctors. 

Today, between 3.5 million and 4 million U.S. workers 
are structurally unemployed— that is, faced with the per- 
manent loss of their old jobs because of shifts in the econ- 
omy.^ The combination of robotization and foreign 
competiiion is expected to lead to the displacement of 10 
million to 15 million manufacturing workers and a similar 
number of service workers by the next decade.** 

More white-collar workers than blue-collar workers 
will have tlieir careers disrupted by new technologv'. Peter 
Cunningham, president of INPUT Corp.. estimates that 20 
pen ent to 50 percent ot today's oflice jobs will be elimi- 
nated by automation.'*' 
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Flexibility 

One bv-pmdiK t of (he growth of the knowledge sector 
and ihe spread ol teleinaiic le(*hn()loj^ies (that is, the eoni- 
binaiion ot coniputors and teleeoniiiuinleaiioas) is the in- 
creasing transience and dynamism of work. Today, some 
36 percent of the c\dult working popu' Uion is either in a 
work transition or anticipating one — each year some 15 
million men and women change their occupation.'' 

net ween 15 percent and 20 percent of the work force 
is employed part-time. Temporary services, whicii 20 years 
ago was a S159-million-a-year industry employing only 
400,000 people mostly in secretarial and clerical jobs, to- 
day has grown to S5 billion in annual sai. s and employs 4 
million people annually in industrial, marketing, teclini- 
cal. security, legal, accounting, health care, and executive 
positions, in addition to its traditional olTiceJobs,''-^ 

And. because teleinatic tec^hnologv' permits knowledge 
work to be totally decentralized, by the next centuiy as 
many as 30 peiceiU of American workers are projected to be 
"telecommuters * — working outside of any factoiy or office. 

If America is to regain its competitive edge in the 
world economy, workers and managers will have to be 
more flexible to adapt their knowledge and skills to the 
rapidly changing requirements of technolc.'ical innova- 
tion and internatiotial competition. The need for flexible, 
adaptive human capital affects virtually every member of 
the adult work force atul creates an unprecedented re- 
quirement for (^ontiiuial adult retraining. 

Hernard Anderson of the Rockefeller Foundation 
claims that "workers typi(^ally will have to be letrained 
every lour or live yt*ais foi* differein occupational ca- 
reers."'-* And, a recent report by the U.S. Congres.s Office 
of Techn()l()g\' Asst^ssineiit (OTA) concludes: "The day is 
last a[)proaching when caicer-n*lated tiaining and educa- 
tion ai all occupational levels will be a lilelong process and 
po.ssibly a mandatoiy ()n(\"' * 

Fri islration 

The " iwurth V" is worker frustration. It is the most 
dangerous lacioi- underlying the looming human capital 
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crisis, and If results from the failure to deal adequately 
with tlie needs represented by the previous three. A soci- 
ety that has a lar^e number of workers unprepared to 
function productively, that employs a work force with 
mostly obsolescent skills, and that lacks a systematic pro- 
cess to quickly adapt its human capital to chan^inf^ tccli- 
nolof^les and ' larket conditions is a society in Jeopardy. 

A structural economic revolution contains the thr^::! 
of turbulent, even violent, social upheav^al as the economic 
iimbitions of a major portion of the working population 
become increasinf^ly frustrate^;. The past technological 
revolutions in af^riculture and manufacturing were 
marked by strikes, riots, and rebellions; the transition to 
a postindustrial economy could be equally distressed. 

The danger of worker frustration depends not only on 
the number of available jobs, but also on occupational 
status, the quality of work, and the opportunities for ad- 
vancement and mobility. In fact, frustrations are growing 
today along all these dimensions, 

A Polarized Work Fbrce 

A recent report on the f uture of work by the AFL-CIO 
agonized particularly about the prospect of a polarized 
work force: 

|A| iwo-iier work fortT is developlnj^. ... At the top will be 
a few executives, scientists and enj^ineers. professionals, 
and nianaf^ers. porforinliig lii^i-level. creative, hifih-pald 
full-timejobs in a f^ood work environment. . , . At the bot- 
tom will be low-paid workers perforinin^i relatively simple, 
low-skill, dull, routine, hlf^h-turnover jobs in a poor work 
environment. . . . Hetweeu these two major tiers will be 
fewer and fewer permanent, well-paid, full-time, skilled, 
semi-skilled, and (*raft production and maintenance jobs 
whicli in the past have offered hope and opportunity and 
upward mobility to workers who start in low-paid, entry- 
level jobs. Many Iniddle-maIla^^eIne^l jobs also will be 
f^oneJ"* 



Ironically, labor unions themselves may be contribut- 
ing to the polarization of the work force throuj^h their 
j^rowinM acceptance of iwo-licr contracts. These contracts, 
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which receiilly have been signed with such tlrnis as Boe- 
ing, Lockheed, McDonnell Douglas. Giant Food. Safeway 
Stores. American Airlines, Briggs & Stratton, and Dow 
Chemical, preserve the wages or existing union members 
by sharply reducing— up to 50 percent in some cases— the 
wages paid to new employees. AFL-CIO economist John 
Zalusky predicts that such agreements will lead to a 
pUuige in productivity in future years, when companies 
liave two distinct employee classes receiving unequal pay 
for equal work.*^ 

A Threatened Professional Class 

The clianges in required skills and obsolescence of 
middle-class work may provoke even greater frustration 
among managers and professionals than among indus- 
trial workers. For this group, the impact of technological 
change and structural economic shifts is compounded by 
the pressures of the demographic wave produced by the 
"baby boom" and subsequent "baby bust." 

For example, from 1980 to 1990, the number of people 
35 to 44 years old, the prime age for middle managers, will 
increase 42 percent. However, the Bureau of Labor Statis- 
tics (BLS) projects that jobs for middle managers will in- 
crease by only 19 percent.^" 

The intense competition for executive jobs will be fur- 
ther inflamed by the just demands of a steadily growing 
number of women — two of every three entrants to the 
work force during this decade— and minorities for their 
share of leadership positions. 

Professions, such as law and medicine, are being glut- 
ted by the baby-boom generation: 

• In the past 10 years, the number of lawyers in the 
United States grew by 83 percent and may double in 
the next decade. America now has five times more law- 
yers per capita than West Germany 10 times more than 
France, and 20 times more than Japan. The legal pro- 
fession is troubled more and more by declining in- 
come, underemployment, and even unemployment. >^ 

• The number of licensed physicians went from 334,000 
in 1970 to 490,000 today and is expected to grow to 
536,000 in 1990, when there will be a surplus of 63,000 
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medical doctors. livtii now. only 53 percent of ptiysi- 
cians in private practice are working at full capacity, 
Not only are svicli professions oversupplieci but tech- 
nolo^i(*al progress— particularly in the advanced com- 
puter technolof^ies labeled artificial intellif^ence (Al)--may 
have as broad an impact on the number and quality of 
thCwSe jobs as robotics is having on industrial crafts. For 
example, researchers now are workini^ on "expert systems" 
that can perforin the diagnostic functions normally pro- 
vided by a highly trained physician. Others are working 
on machines that seem to think as lawyers do.'-^' 

Things to Come 

Some economists argue that the frustrations and 
fears that attend technological innovation are unlbunded. 
hi the past, they note, technological change always led to 
greater prosperity wider employment opportunities, and 
increasingly productive work. 

But NobeMaiu'cate economist Wassily Leontief ob- 
serves that it was a unique characteristic of the technol- 
og\' of the indnstrial age that created demand for progres- 
sively skilled labor which, in turn, produced a growing 
middle class, hi the new postindustrial wave ol automa- 
tion, says Leontief, "not only the physical but also the 
controlling 'meiitar liuictions involved in the production 
of goods and services can be perl'ornied wiliiout the par- 
ticipation of human labor" And thus, the new automation 
may lead to a general reduction in employment oppor- 
tunities.^'^ 

A portent of these trends may be seen in Japan, a 
bellwether nation that has led the lJnitt*d States in indus- 
trial automation. In fact, the tradition of "liletime employ- 
meiu" is vanishing in tJapan. and the country is strug- 
gling to find adecjuate employment opportunities for its 
workers. Fart-linit* employment is growing rapidly: in su- 
permarkets, for instance, 44 peirent of employees are now 
part-timers, up from 33 {)ercetit in 1976. Skilled machin- 
ists are being re{)laced by part-time women workers, 

Altlioiigli the olli(ial unemployment rate in Ja[)an 
seems low i)y U,S, standards. disguisc(i Joblessnt^ss — ex- 
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cess employees who ha\'e no real work to do — is now esti- 
mated at 10 percent of the lal)or force, up from 3 percent In 
1979. Supcrlluous whitc-c^ollar workers are called "win- 
dow wat(^liers' btu^ause they liave nothing to do but look 
out tiiC window all day 

Japans usually docile labor unions liave become res- 
tive. They are campaitjnlnj^ to liel the workweek short- 
ened, to slow the growth of part-time work, and to sprccui 
work by peisuadiivU workers to lake ail paid vacation lime.^-* 
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CHAPTER_2 

Opportunity 



The Fourth Sector 

LKADlNt; RITUKISTS— DaiiiH IWW. Alvin ToriltM'. and 
John Nnisbil! — t(^ll us lhai \vv arc at ilie ihreshold ol an 
rconoiiiii* iraiistoniialioii as sweeping as (he Agricultural 
Ucvohitiou aiui the liuiusirial Kcvoluiion: the rise ot a 
postiiuiustrial fcouoiny. in which iutbriuaiioii. coninuuii- 
caiiou. and expertise bei'oine (he key laclors ol econonue 
perlorDiance. 

The waves of Un*hiiolouical cham>e entail massive 
shilis in the distribution ot eiaploynieni and (he nature ot 
work: 

• Aurieuliure. which employed 70 piMX'eni of the labor 
lorce as recenily as 1920. now employs only 4 piM ceni of 
the woik force and will accouni for onlv 2.5 percent of 
(he jobs in Ihe 10fK)s,*^» 

• Maiiufa( lurinu. which provided one of every four Amer- 
ican jobs in aeeounied for only one olCveiy five 
jobs in 1H^S() and will aci'ouni for fewer than one* job in 
six by I he 19M0s.-'^» Today or.lv lO ptM'ceiU ol ihe U.S. 
labor lorce iicuially makes a product, and ilic number 
will decliuc o\"er the next dci*ade to only 5 piM'ciMit lo 
7 pcri*cnl.-''* 

• iM-om MMO to [9S0. service industries' share of loial 
emplovmenl went from IT) percent lo about 70 pi rcenl. 
and. in ilie next decade, ihc shili lo a pR^domiUiUUlv 
servites-based economy will be nearly complete.*''" 

When mei'bani/aiion swe|)i ihc auricultural secU)!'. a 
Utowinu indusirial sector was able lo absorb the displaced 
l<irmcrs and Held hands. When auiomation took oil in 
mauulaclurniu. an cxpandinu scr\•ice^ secior pro\'idcd 
new job opi)or!uniiics. Hiu the posi indusu ial tide ol auto- 
mation IS climinaiinu more skilled jobs iu ser\ii'cs ihan 
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even in other sectors, raisin^^ the questions: Where are the 
displaeed workers ^^oin^ to iip? Wliere are the new job op- 
portunities iioin^ to be round? 

The most hopeful answer lies in the ^^rowtli of the 
knowled^^e sector as a unique, fourth sector of the econ- 
omy {after agriculture, minin^^/construcilon/manufactur- 
in^^, and services). 

Knowledt^e-work is rapidly hecoitiin^^ the major form 
of (employment. Over the past 40 years, eveiy 100 man- 
ufactui inii jobs lost were leplaced with 2*50 of what David 
Birch of the Massachusetts histitute of Technoloi^y- (MIT) 
calls "thouf^htware" jobs.^^ IJy the beginning of the next 
century, nearly three-quarters of American workers could 
be employed in knowledge related jobs — performing func- 
tions that require uniquely himian intelligence, imagina- 
tion, and creativity. 



The Learnin^^ Enterprise: A Key Industry 

If the bright opportunity offered by the knowledge 
economy is to be realized, continual learning by the main- 
stream of work-force adults must become a central eco- 
nomic enteiprise — the keystone industry of the fourth 
sector. People doing knowledge work will find that the 
skills required to create and process knowledge prodiic- 
tively are the basic skills of learning. Learning, then, will 
not only be needed to facilitate work-life transitions, but 
will bv a major form of work in th(* eiiUM'ging economy. 

The role ol the new leaniiiuj enterprise in the postin- 
dusirial economy is tar mon* pervasive* and productive 
than that of the traditional, industrial-age* institutions of 
adult education and iiaining. The new economy demands 
an adult learning .system that is entiepreneiirial. competi- 
tive, and consumer directed, and that (Miiploys the most 
powerful and efficient mochMMi information technologies. 

riit* foimdation ol tlu* new lc(in\ifiq ciilcrprisc is al- 
ready in place, liasic icseareh in cognitive science and 
artificial intelligence* is constantly expanding knowledge 
of the learning proc(*ss. Hurgeoning computer and com- 
munit ation icehnologies are exploding [\\c delivery media 
foi" instructional services. Proprietaiy schools are growing 
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rapidly. (Joinpiiter soltwaro producers have tart^cted edu- 
ration and Irainin^ as key markels. F.vcmi convenlional 
higher eduealion iiisiilutions. faced with a declinini^ pop- 
ulation oi uadilional 18- to 22-year-oId siudenls, arc be- 
coming more oompelilive and consumer-oriented. 

However, to cultivate the further development of the 
learniiiii enlerprise. we need to reco^ni/e and llien rectify 
some critical ^aps in exist ini* public and private policies 
concerning education, iraininj^. economic development 
manaf^eincnl. and hunum capital. 



CHAPTERS 



Policy 



Policy Gaps 

PUBLIC AND PRIVATE POLICIES are lagging behind 
the challenges presented by the transition to the knowl- 
edge economy. The kind of learning enterprise that will be 
critical to the fourth sector of the emerging economy falls 
within the gaps in the existing policies of both govern- 
ment and employers. 

In general, the relevant policies, both public and pri- 
vate, are aimed more at protecting the holders of existing 
jobs from the threat of change than at facilitating work 
transitions: 

• Public employment and training programs such as the 
defunct Comprehensive Employment and IVaining Act 
(CETA) or the IVade Adjustment and Assistance Act 
have worked, in practice, to protect the jobs of the em- 
ployed by ')uying off the unemployed with income 
maintenance. 

• Through seniority rules, acceptance of "two-tier" con- 
tracts, and similar practices, unions work to presei^ve 
existing jobs and income of their employed members. 

• Corporate policies such as "golden parachutes * and 
"foisoned pills*' are designed to protect the jobs and 
income of senior management executives. 

• Professional societies have collaborated with the state 
to regulate the supply of practitioners and thereby 
shield their members IVom competition. 

The underlying theme is not simply that the worker is 
entitled to employment, but that the current holder of a 
particularly defined job has a proprietary interest in that 
position. There is, throughout our entire national system 
of employment, a voracious hunger for leimre. 
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This policy paradi^^in delays the necessary adaptation 
ot tlie enlire U.S. economy to the forces of global competi- 
tion and lechnoloj^ical chan^^c. It largely omits any system- 
aiie process for adapting the knowledge and skills of 
workers al all levels to changing needs and opportuniiies* 
Conventional policies concerning education, training, 
economic development, the relationship between em- 
ployer and worker, and the distribution of responsibility 
for investment in human capital are broadly unresponsive 
to the challenges of the post industrial age. 



The Education Policy Gap 

At a time when the adult working population con- 
fronts a lestering crisis of inability to function, poor fit of 
skills to work, insufficient llexibility to adapt to new con- 
ditions, and growing frustration in the face of change, 
public education policy is lundamentally misdirected. The 
flourishing debate about education is doing little to defuse 
Americas human capital crisis, because the framework of 
education policy so far I'emains fixated on youth instead of 
adults, on established institutions rather than innovative 
technologies, on pay rather than productivity, and on the 
interests of providers rather than the needs of consumers. 

Last year, n slew of national commission reports and 
studies focused political attention on the poor pertbrm- 
ance of Americas schools. A consistent theme of such re- 
ports lis A Nation at Risk: Tlic IniperativeJ'ov Educational 
Rejonn (U.S. Dept. of Kducation, 1983) is that the coun- 
try's economic development depends on improving ele- 
mentaiy and secondaiy education. 

Although the welfare of our children is an important 
conc^n'n. these reports have had the unlbrtunate eltect of 
muddling pubUc perception of tli(* critical relationship be- 
tween learning and economic development. We must rec- 
ognize that: 

• the bulk of the baby-boom gtMicration is already past 
school age — over thret*-({uarlers of the people who will 
comprise the American work ibrce of the year 2000 are 
adults today: 

li 
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• a null ol ihr (^xisiiuLi adult work loire is runctionally 
illilrrair— ilinr arr inoiv adull illileraies in ihv Uniied 
Stau\s iliaii siudrnis in privau* and public stvundary 
stiiools; 

• foirc asKTs am icipatc I hat uvhnolo^iral and (Tonomic 
rlianji-t* will iu)nipi*l ilu^ awra.Ut* worker to change ca- 
wvvs lour liiiuvs or mow durinj^ a workinu Ureiinie — 
"lilcloivu IrarniM's" is no lonj^rr a rupluMnlsni lor dilri- 
lanivs and liobbyisis but an absolulr necessity ot* eco- 
nomic coinpiM iiion. 

What this means is dial, if we could wave a ina^ic 
wand and create perfect eltMnentary and secondary schools 
tomorrow the r(\sult (however desirable lor our children) 
would have no major impact on the U.S. economy for the 
next two to three decadi\s. 

In short, the current freii/y over "education" (children 
and sc^hools) obscures an (idull Icciniinc} crisis that is 
what really will put this nations economy "at risk" be- 
iwiHMi now and the l}ejfinninLi tbi^ next (^entury. 

Hesides the t)ias toward youth, current educ^ation pol- 
ity' also tends to be infatuated with the amount of educa- 
tion and iu\ulin'ts the cjuality of learninij, its economic 
relevance, and the need for productivity and innovation in 
the processes of li\irninLj. 

Overeducation and Underemployment 

Whatever may be the solution to the "four Fs" of Amer- 
icas loomiiiu human capital crisis, simply more i^ducation 
cannot be it. " If aiiythinu. ' writes Thomas J. Moore, "the 
educational estabhslnneni is part of the problem. In its 
effort to attract studious and obtain federal subsidies, ii 
has oheii oversold colli\i>e cri^deiitials as a ticket to L^ood 
jobs. 

The facts indicate that if our educational policy is con- 
C(M!ied only with the (unoinu of schoolinij. the United 
Siaii\s may have too much of it : 

• the iiuinl)er of colleiie-educated members of the work 
force urew by 12(> percent since H)70; 

• over I he pasi decade, uraduate si hool enrollment in- 
i ri^asi^d by 22.4 J)imhx'IiI: 



• iVoni 1973 to 1981, the number of institutions oflerin^ 
doctorate decrees firew 36 percent to 452, and the num- 
ber oil'erin^ masters degrees ^\x\v 22 percent to 6(32.'^^^ 

Tlie resuh of all this sprawl of higher education not 
only has been a decline in quality — a "pall of mediocrity" 
threatens graduate education according to a recent study 
for the Carnegie Foundation for the Advancement of 
Teaching — but also a rising tide of overeducatecl under- 
employed graduates; 

• in the 1970s, one-filth of college graduates took jobs 
that did not require a college degree; 

• 25 to 35 percent of lecent college graduates are esti- 
mated to be underemployed: 

• In the 1980s, nearly half of those wlio go to work after 
graduation will not gel the kind ol job traditionally held 
bv college graduates — there will be a surplus of 
200,000 to 300,000 graduates per year: 

• in a study of more than 20,000 members of the high 
school class of 1972, 43 percent of those with a college 
degree were not doing college-level work; 

• the number of college graduates seeking work grew 
three times laster than the total work force since 1970; 

• government Indh'ecMly and directly generated 50 per- 
cent of all jobs held by college grad» ates in 1980, com- 
pared with only about one-lhird of ail employment: and 

• in 1982. ('()lleg(^ graduates were twice as likely to be 
working in a blue-collar or service job as ihey were 12 
years earlier*^* 

A gentTation a^o. vinually any investment in more 
education oflered an atiractivt^ rate of return — the cost of 
education was mow ihan paid back by ihe g^'cater in- 
comes commanded by college giaduates and tliose with 
advanced dt^gn^es. Bui the return on investiiy.nl in ge- 
neric education has become incieasingly dubious lor all 
concerned. Tlw soaring costs ol t radii k)nal classroom in- 
stiuclion combined with the uncertain employment op- 
portunities lor graciuaies in all but a few. in-demand 
ttu hnical lit^lds ha\-c madt* ilu* invest m(MU in education far 
more risky. Now. wliok* institutions as well as legions ol 
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jjraduates are drraultin^ on ^ovci iinuMit-liisured loans. 
The door ol* opportunily oiur olTnod by **nioro education" 
is steadily dosing. 



Productivity and "Pschnology in Education 

Perhaps the most serious policy ^4ap in this I'ield. and 
educations most seiious shortconiin^i;. is the studied in- 
difference to productivity in edu(*ational institutions 
which is ipatched by a ^i;iacial ra^e of tcchnolo^^ical innova- 
tion. The predominant technoioj^y of formal education 
ranges from nearly 100 to ovei* 1,000 years old. 

In the i7iids( of an infoiination revolution, I'orinal edu- 
cation seems to be standing still oi^even ^4oin^ backwards. 
In a study by the late Ithiel cle Sola Pool at MIT of trends in 
the productivity of 17 coinmunicalions media over the pe- 
riod 1960 to 1977. "education" (i.e., classi'ooni instruc- 
tion) was the only one to show a "strikin^^ increaw in 
cost": nearly all the others showed a modei ate lo dramatic 
decline in cosi.-''^ In 1982. whik* general consumer prices 
rose less than 4 perctMit, education-related consimier 
costs rose 12 percenl.-^** 

The ^leat clamoi* in educational policy is over faculty 
salaries. At the' elenuMUaiy^st^condaiy level, competent 
math and science teachers have been lured to enliy-level 
jobs in industry that pay 40 percent or 50 percent more 
than the salaiy of an e\[)erienccci tt^acher In colle^^es and 
unix-ersiiies. up to half the faculty jobs in such hi^h-de- 
inand fields as computer science, ek^'trical engineering, 
and i^eneiics ^o unliUed. Ciene liotioms of ihv American 
Vocational Association points out that, in vocational (edu- 
cation institutions, many ^laduates ^^et higher salaries 
than be^imiini^ t(*achinti sialT.'* * 

Amonji the many icceni i-epoi tson educational pohcy 
theiH* st^cms to be a consensus that lii^hei* pay — either 
across-the4)()ai*d. for hij^h-demand fields, or i)as(*cl on 
some concept ol "merit "— is net^ded lo attract and hold 
hi^luM-caliber teachei s. Vet tlu* lo^ic now acc(*ptt*d in such 
industi ics as steel, automobiles, machint* tools, and air- 
lines—that pay must be proportional to productixily — 
Ljencrally has not been apj)lic(i to education. 
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If it wt*rc technoloj^lcally infcasible to inrrease the pro- 
ductivity of education, this attitude inif^ht be understand- 
able. But the revolution now under way in computation 
and leleeomniunication technolog\' actually offers the op- 
portunity to vastly expand the productivity of the learnin^^ 
process for learners of all a^es. A recent study of instruc- 
tional lechnolof^y by OTA concluded that: 

Costs for laboi-inttMisive education and traliiinj^ nielliods 
contlnur to cllinb fastei" than the inflation rate, while 
costs for informal ion technolof^y continue to droj) pre- 
cipitously. These trends will result In a steadily f^rowin^ 
number of a[)plleatlons in wJiieh teehnolo^V-based in- 
struction is clearly the most cost-elfective method. 

And. a research conference on computers in education 
sponsored by the U.S. Department of Education con- 
cluded that "striking improvement in the quality and pro- 
ductivity of instructional conijDuter systems is attainable 
with a coherent and sustained research investment/**'^^' 

A few institutions aie pushing lechnolo^lc^'^l iruiova- 
lion. At MIT I^rojcct Athena, initialed by Dean Jerry Wil- 
son of the school of en^ineeiMn^, is a five-year plan to 
explore the use of computers in teaching with S50 million 
in equipi]iciU and other support donated by IBM and Digi- 
tal Kquipment Corp.'**^" And Carnegie-Mellon University a 
leader in applyinj^ computers widely to instruction in the 
arts and humanities in addition to science and tecfinical 
helds. is plaiininf^ to create an inte^iated network, with 
help troni IBM, linking up to 8,000 campus computers/*^ 

Nevertlu^less. rather than emphasi/e the computer as 
a medium to expand the productivity of insti iiction, many 
of tht* recent education leports focus on makinj^ the com- 
puter a subject of instruction, an adjunct component of 
"liu^racy" to \)v conv(\ved throuj^h traditional classroom 
methods. Marc 'hu'ker, dirct^tor of tin* Clarne^it* (Corpora- 
tions Project on Instructional Technolo^v and ICducation. 
coiuienms tiiis UMidcncy bluntly: "VViiat s ^oin^ on in the 
majority ol sciiools in tlu^ name of computer literac*' is 
misf*uid(*(i.''**'* 

('om{)utei lit(Tacy cannot be taui^iit b(*cause tlie tecli- 
noloi^v is evolviiiLi; so rapidly thai current knowhxi^c* b(*- 
comes obsoUMc in a mattcM' ol months. Computer h:cracy 
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need not be taught because the technolofi>' Is rapidly bc- 
coinin^^ so "user friendly" that the vast majority of com- 
puter users will never need to know more about how a 
computer works than they can learn in a few minutes. 
"Five years from now" says Esther Dyson, president of 
EiDventure, publisher of a respected computer industiy 
newsletter, "people won't need to be computer-literate. 
Computers will be people-literate."-*^ 

The mania for computer literacy only serves to dis- 
tract attention from the f^rowin^ opportunity and urgent 
need to apply modern technoloj^y to enhancing the pro- 
ductivity of education. John Diebold, a leading authority 
on inlbrmation teehnolog>^ industries, observes that edu- 
cation in general is a "major area that has been slow to 
adopt the computer, which is probably the most important 
thing to happen to that field since the printing press. 

While there are only about a quarter of a million com- 
puters in Instructional use in elementary/secondary 
schools today, there are computers in more than 10 million 
homes, and the latter number could double within the 
next year. Sales of desktop computers for both home and 
business are exploding — IBM sold more Personal Comput- 
ers (PCs) in the first two months of 1984 than in the pre- 
vious two years. Infocorp.. a market research firm, 
estimates that a computer will be found in nearly one of 
three American households by the end of 1985. and in 
eight often by the end of the ceniuiy*^ 

Another leading market analyst. FYiture Computing 
hic. claims that over 70 percent of educational software 
will be sold to the home market by 1987. -^-^ A new genera- 
lion of educational games will ring up annual sales of S3 
billion in five years, according to Electronic Arts, a leading 
software publislier. *** 

By the next decade, not only will most U.S. homes 
have computers of growing sophistication, the majority 
also will have broadband eonmumicalions access — via ca- 
ble television a:id/or videotex (two-way, interactive video 
by telephone or cable) — to a burgeoning array of interac- 
tive information resources. Employees will find even more 
powerful technologies — for example, micro-mainframe 
computers linked in local networks, interactive video- 
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disks, and videoconferencing — available lor learning on 
the job. 



The Software Gap 

The main teehnological barrier lo vastly increasing 
the productivity and accessibility of learning is no longer 
hardware but software. OTAs two-year-old report found 
"general widespread agreement that, with few exceptions, 
the quality of educational software — curriculum material 
designed for educational technology' — now available was. 
in general, not veiy good."*"^ 

Bui two or three years in todays explosive inlbnnation 
industiy is practically a lifetime. In just three years, video 
games went from being a minor adjunct of the toy busi- 
ness to a 87-billion-a-vear entertainment industiy with 
sales greater than motion pictures or recorded music. 
(The shakeout came just as suddenly: revenues declined 
by more than 30 percent in one yean) Hundreds of entre- 
preneurs, some barely teenagers, suddenly emerged to make 
quick foi'tunes by designing software lor the game market. 

hi fact, the mai ket foi* computer software of all kinds 
is booming. This year. 20.000 new software products will 
be mai'keted — ecjual to nearly half the number of new 
books published (and computer-related books are the hot- 
test catcgoiy of book sales). 

Recent advances in aitificial intelligence lesearch 
promise to advance the state of the ai t of learning technol- 
og\' I'apidly. DKI3UGGY. developed at the Xerox Palo Alto 
Heseaich Ceiilei" (which spawned many of the advances in 
userTri(*ndly dt^sign incorporated in Apples new Macin- 
tosh line), is in tlu* mainstream of work on compuLer- 
aided instruction, one of the most active subfields of Ar- 
tificial Intelligence (AI) research. DICHUGGY is a "respon- 
sive tutor." a piogram which adapts itself to the learning 
luu^ds of an individual student — a quantum advance over 
the "programmen leai ning ' of the 1960s and the ill-con- 
eeived 'computer littM'acy" efforts of rtrent years.**** 

As the market foi* video games has leveled off. com- 
piler entiepreiunirs an* turning their attt»tition to the in- 
structional mark(M. A recent issue of /!-'/r(7ro/i/c Lcaniinq 
listed 200 educational soltware producers, and a 1980 in- 
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duslrv study identified some 304 ediu^atioiial sollware de- 
velopers/^^ Fiuure C^onipuiinLj. Inc. estimates that sales ol" 
t^duealional software will exeeed SI billion a year by 1987, 
loniihly three-quarters of whieh will be for software to use 
in the home rather tfian in schools.**^ William Norris, 
chairman of the Control Data Corporation, and an early 
and persistent believer in the importance of the learning 
market, asserts thai "fifteen years from now, education is 
^oin^ to be the largest source of (Control Data's) revenues 
and profits."^'* 

The Rise of Iblematic Learning 

The thrust of these technological trends is unmistak- 
able. Thv traditional school — a centralized edifice, 
compartmentalized into a warren of classrooms, each 
stratified with regimented rows of desks, and relying on 
iectiM'e/recitat ion as the principal medium of instruc- 
tion — Will have almost as little place in the 21st centurys 
learninf^ enterprise as the blacksmith shop has in todays 
transportation indusliy 

The vauf^uard of tomorrows learninj^ industiy can be 
seen in such new. network orj^anizat ions as Telelearnin^ 
Systems, hic. and National Kducalion Corporations 
P^DNKT. These enter{)rises are a quantum advance over 
traditional correspondence couises. They are set up to 
distribute instructional seiTices directly to (consumers vir- 
tually anywhere the t a personal compiuer can be hooked 
to a tt^li^phone line. And. unlike courst^s by mail, they per- 
mit direct two-way connnunication between student and 
teacher or amonti students. 

The automation of learnirif^ will not replace the day- 
care fiuiction of eltMnentaiy/secondary schools, but it can 
help reduce costs while tMiablin^ students to learn more, 
faster 

For adults, telematic technolotjies atta(i< the two most 
fre(juently citt^d barriers to participation in organized 
learnirif^: cost and time. Telematic learninj^ will be cheaper 
because of lower overhead and greater competition. And it 
will not only save the time lost in travel and in the ineffi- 
ciencies of classroom insiriution but also will permit 
learning to be scheduled at the convenience of the consumer 
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Iblemaiic leaniiiif^ also will give professional educa- 
tors the opporiiintly to earn virtually unlimited income by 
selling the products of their instructional talents to au- 
diences of hundreds or thousands or even millions, in- 
stead of to a classroom of only a few dozen students. 

Despite these dramatic implications, the telematic 
revolution has ytt to be accommodated by public educa- 
tion policy. Policy that remains locked In to the traditional 
form of educatioii Increasingly will obstruct the Junction 
of learning. 

The TVairiing Policy Gap 

In 1983. before the diversification of the Bell system, 
AT&T signed a milestone contract with its major employee 
unions that committed the corporation to a S36 million 
program of training and retraining, open to all employees 
with more than one year of seniority. What made this 
agreement a watershed was that the training/retraining to 
be provided is not geared to any specific job Idiu is general 
in natiUT, Thus workers whose jobs are threatened by 
technological innovation have the opportunity under this 
program to be trained for new careers, by their current 
employer. 

Commenting on the significance of the AT&T con- 
tract. F^aul Strassman of Xerox noted that "the union is 
now seeing education as big an issue as wages and bene- 
fits." And TRW economist Pat Choale characterizes the 
agreemeni as being "on the cutting edge of where the 
whole country is going."''** 

While progressive companies and labor organ ixat ions 
such as AT&T and the Conmmnication Workers of Amer- 
ica are creating innovative arrangements for meeting the 
human capital needs of a new economy public policy on 
training and retraining is hobbled by outworn assump- 
tions and misguided efforts. 

A Narrow Fbcus 

A basic flaw in government policy on training is the 
focus on a limited range of training needs and oppor- 
tunities. Training is actually a large, sophisticated. 
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^^rowth Industry. The irainlnj^ provided within corpora- 
tions is as lariir an enterprise as all of formal higher edu- 
cation, accounting for $30 billion to 850 billion in annual 
expenditures and employing about 700.000 full- and part- 
time instructors. ""^^ And the number of institutions 
providinij vocational education in the United States has 
grown from only 600 in 1960 to over 8.000 today 

The DOD is the largest single trainer in the United 
States {and probably the world). In fiscal year 1985. UOD 
will invest nearly $18 billion and 260,000 person-years 
(full-time equivalent) in formal (institutional) training 
and edtication. Since World War IL millions of veterans 
have received additional educational benefits from mili- 
tary service through the famous "GI Bill'^ and special tui- 
tion-aid programs that succeeded it. The opportunity for 
training and education is critical to military recruitment. 
DOD surveys show that "training for a civilian job" is 
given as the principal reason for enlisting by the largest 
number (28 percent) of new recruits. "Better myself in 
life." is given as the main reason by the next largest seg- 
ment of enlistees (20 percent), followed by "money for col- 
lege education" (15 percent).'"'-^ 

In a study for tlie American Society for 'IVaining and 
Development, Anthony Carnevale and Harold Goldstein 
concluded that the amount of training demanded by the 
U.S. economy will increase faster than total employment 
during the 1980s. The reason: not only will the fastest 
growth in the labor force be in the 25- to 44-year-old age 
cohort — ihe veiy age group that re(^eives the most train- 
ing—but employment growth will be concentrated in just 
those industries that require the most training.""'^ 

Yet public policy addresses only a very narrow seg- 
ment of the broad spectrum of training activity ignoring 
many of the important needs lor economic development. 
Existing vocational education focuses heavily on entr>' 
level trainings and neglects the needs lor retraining as well 
as the needs of advanced-level, skilled workers.''^''' 

"The public training programs that do exial seiTC less 
than 8 percent of the population." says Pat Choate: and, 
"they focus primarily on the economically and culturally 
disadvantaged and provide some entry level training while 
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j^ivin^ very limited attention to retraining employed work- 
ers and up^radln^ their skills."'''** 

E:choin^y this view, a leport of the Business-Higher 
ICdueatlon Forum concludes that , . the scope of exist- 
ing policies on education, training and retrainiiijy, which 
concentmie piimaiily on youtli and the disadvantaged, 
must be expanded to inch'de the entire work force. "-'''^ 

Though publicly funded training programs concen- 
trate heavily on the young, disadvantaged, and hard-core 
unemployed, the total universe of ii ainlng and continuing 
education is slanted heavily in favoi* of those who are al- 
ready most well-off. Bettei-educated workers receive a dis- 
proportionately laige share of all training. In 1981. work- 
ers with four or more yeai s of college were 18 peiceiit of 
the labor force, but 35 percent of the trainees. Those with 
one to three years of college were also 18 percent of the 
labor force, but 27 percent of the trainees. At the other 
extreme, workers with less than a full high school educa- 
tion were 23 pei cent of the labor force but only 5 pei eent 
of the trainees. ^'^ 

So» pi ivate training resources are skew(^d toward the 
top of the job pyramid, while publicly funded job programs 
conceiurate on the veiy bottom, leaving the mass of work- 
eis in the middle — the ones whose jol)s aie most threat- 
ened by lechnological and economic changes — with the 
least support for training or retraining. 

Large versus Small Employers 

Another distortion in training policy rests on the dif- 
ferent roles in employmeiu of large versus small compan- 
ies. In the past decade, small businesses provided the 
great majority of employment growth in the U.S. (»conomy: 
Fortune 500 cor[)()rati()ns contribuled only a few thou- 
sand ot the roughly 20 million new j()l)s that were created. 

vSmall companies are the nations major tiaining 
ground for new workers, in effect subsidi/ing the training 
costs of big corpoiations as smaller business(»s lose expe- 
rienced workers to the higher pay larger firms can afford, 
(*ompanies with fewer than 100 employees account foi" 58 
perceiu of total employment, but they hire 67 percent of 
first-time workers. Yet most federal training grants go to 
l)ig. not small, companies. 
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Skill Obsolescence 

Many vocational education and training programs — 
particularly those provided by the public sector— give 
training in skills and vocatioiis that are already out-of- 
date. Such programs persisted in training welders and 
lathe operators long after robots and computers had made 
those jobs obsolete. High-tech companies find that gradu- 
ates of even top-grade engineering schools require sub- 
stantial additional in-house training to catch up with the 
latest lechnologx^. 

•'Its important to spot the obsolete occupations and 
get the training lor those jobs out of our educational sys- 
tem/' argues consultant Clyde Helms. "Teachers who are 
educating students who go out and stand in unemploy- 
ment lines are just as obsolete as their graduates, "^^^^ But 
eliminating obsolete training will not, by itself, meet the 
need ibr durable, future-relevant training. 

The basic problem of skill obsolescence results from 
the isolation of training from the rapidly changing real 
world of work. Several forces con.spire to insulate current 
training horn work: 

• The major complaints of vocational education institu- 
tions, community colleges, and even major universities 
are a lack of modern equipment and a shortage of up- 
to-date faculty in key technical fields. 

• The kind of high-tech equipment now used in industry 
is not only very expensive, but the rate of obsolescence 
in such fields as computers and semiconductors is so 
high that companies themselves are often hard- 
pressed to keep up with the state of the art. Under 
tliese conditions, getting the latest equipment into 
schools is extremely difficult, 

• Full-time engineering and technology laculty are vir- 
tually doomed to obsolescence. Not only does industry 
offer iar more lucrative salaries than educational in- 
stitutions for experts in "growth"' fields, but laculty 
simply cannot keep current with technology except by 
working at least part-time in private business. Even 
scientists interested in basic research, in such fields as 
genetics, artificial intelligence, and some branches of 
mathematics, are attracted to corporations rather than 
universities. 
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• Unions and professional societies often work aj^ainsl 
training and education programs that threaten their 
members with increased competition, IValning In ob- 
solete skills o»'ien proliferates simply because it is un- 
opposed, 

• Employers and managers hlstorU^ally have been inade- 
quately involved In the training process. Many external 
training and education programs proceed without 
their participation. Even inside their own organiza- 
tions, line managers are often uninterested In (and 
unrewarded for) employee training and development. 
Instead, they delegate that responsibility to personnel 
offictTs who often lack the intimate acquaintance with 
changing technologies and operations needed to antic- 
ipate future skill requirements, 

• Teaching credentials of various kinds often prevent 
those who have up-to-date skills and knowledge, and 
who want to teach others, from doing so. Formal edu- 
cation Institutions commonly will not give faculty posi- 
tions to individuals who lack the "right" academic 
degrees. Part-time teaching Is discouraged by inferior 
pay and status. Accreditation and other regulations 
discriminate against on-the-job and nontraditlonal al- 
ternatives to educational institutions. 

The skill-obsolescence gap between training and em- 
ployment is generated by turbulent technological and eco- 
nomic changes that will continue for decades to come. 
Bridging this gap will require a more Intimate mixing of 
learning and work. Continual learning must become 
accepted as a necessary part of any job. And those who 
pertbrni and manage produc^tive work must become more 
directly involved in training others for work. 

The Job IVaining Partnership Act 

The focal point of public policy on training/retraining 
today is the federal Job IVaining Partnership Act (JTPA). 
created last year to replace the lil-fated CETA program. 
CETAs critics charged that the program degenerated into 
an income-maintenance program lor the unemployed, 
provided "training" of little economic value, and got real 
jobs for only a lew percent of its participants. 
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JTPA expects to produce 800.000 to 1 million trainees 
in fiscal year 1984 at a cost to the U.S. Treasury ol b3.5 
billion, 'lb help insure that training is relevant to real em- 
ployment opportunities, tlieproivrani is^^uided by 594 local 
private industry councils. Furtliermore, funding is (^ontin- 
ilviu on successfully placing a minimum percentage of 
trainees into jobs. 

While it is too soon to mca.^ure the actual impact oi' 
JTPA, critics charge that, by lyin^ I'undinji lo successful 
job placemeni of trainees, the program is designed to en- 
list the best prospects—those most likely to be employed 
anyway — and leave the worst cases on the street/'* 

Hut the basic problem with JTPA and similar pro- 
grams to train or retiain the unemployed is that the most 
disadvantaged workers are less in need of job-specific 
trainin^^ than of help with basic skills prerequisite to being 
liainable and employable. For instance, as Marc Bendick. 
Jr. of the Urban Institute points out. one-third of dislo- 
cated workers lack a hi^h school diploma, and another 
third have diplomas but are still functionally illiterate.*'^ 

Employers will continue to provide the great majority 
of job-ielated training. Private industry expenditures on 
training/retraining are at least 10 times the amount of the 
total J TPA l)udget. Even govermiient spends more on 
training its own cmpk)yees than on such civilian training 
programs as J TIVX. The Pentagon alone spends about five 
times the J TPA budget on institutional training and edu- 
cation Ibi" militaiy persomiel. 

What private employers resent is having to spend a 
iitth or a (juarter of iheir (raining dollars to teach basic 
skills that, many employers feel, should have been con- 
veyed by public education (for which, by the way. they 
already have paid oncv through taxes). 

The glaring gaps in public policy lett by JTPA and 
similar programs are the neglect of: (1) the retraining 
needs of the large middle tiei* of employed but at-risk 
workers (including homemakers): and (2) the basic skill 
needs of the 20 million or so functionally illiterate work- 
force adults who will not be touched by reforms in elemen- 
taiT/secondary education, and whose learning handicaps 
prevent them from l)eneliting hom job-speeific training. 
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Paul Barton of the National Institute ibr Work and 
Learning reconiinends that, "Rather than repeat past mis- 
takes by ereating large programs with preselected training 
'slots' into whicii workers are fit. we should assess worker 
needs and aspirations on an individual basis and pur- 
chase appropriate training from the best possible facility 
for each particular skill. 



Individual Training Accounts 

One step in this direction, suggested by Pat Choaie, 
would be a program of Individual Training Accounts (ITA). 
similar to Individual Retirement Accounts (IKA), Though 
the specif ics of an ITA program are still being debated, the 
general concept is that employers and employee? would 
make equal, lax-free contributions to the ITA. which then 
could be drawn from to pay lor retraining when needed. 
The advantage of this approach is that it would direct 
resources toward the retraining needs of mainstream 
workers now neglected. 

l\vo principal criticisms have been raised to the ITA 
proposal. One is thai retraining is irrelevant to the overall 
need lor Jobs. As ICli Ginzberg, professor emeritus at C'o- 
lumbia Univi^rsiiy puts it. "If there aren't any jobs, you 
can retrain people until the cows come home and it still 
won't do any good."*** 

The second key objection is that most workers lack 
either motivation or ability to direct their own training, 
Kconomists Robert Haveman and Gary liuriless note that 
unemployed workiTs given training vouchers in Denver 
and S(^allle chos(* cours(\s that failed to increase lh(Mr 
earnings oviTa si.\-year period. And training expert John 
l3ishop argut^s that the most significant barriei's to partici- 
pation m "scho()l-bas(*d training |)rograms" by the unem- 
ployed are the "fear and dislike ;hai many adults have of 
schools" anci the giMicral lack of appropriate programs. 

Both obj(H'li()ns serve to iniderscore iht* importance of 
th(* U^arning (enterprise to future economic dcvi^lopmenl. 
The first, that retraining will not create n(*w jobs, is valid 
only within ihe limited framework of the passing industrial 
economy In the eniergiiig fourth sector — tin* knowledge 
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sector— continual adult learninj^ is not only a pivrequisile 
oreniployiruMK but is actually a major form of work. 

The second complaint, (hat workers are not currently 
able to make productive use of the resources the ITA would 
provide, emphasizes that more-of-lhe-same traditional, 
institution-based education and traininj^ will not serve 
the adult learning' needs of the postindustrial economy 
Rather, we need a hiuh-tech, teleniatic learnin.^ enterprise, 
and workers who are tiained to be effective consumers of 
the latest learning products and services. 

ITA is a "demand-side" policy initiative (hat would di- 
rect resources to the learnin^^ needs of the mainstream of 
workin^-a^t* adults. But a complementaiy '*supply-side" 
push is needed as well to cultivate the learning enterprise 
that can meet those Icarrmij^ demands. 

The Economic Development Policy Gap 

'IVaditionally. economic devi*lo|)ment has been a policy 
concern mainly of state and local governments in the 
United vStales. The federal role was relatively small until 
the Nvw Deal. Kven since then, the ^reat majority of 
federal development pro^iranis — for example, in hi^^hway 
cofistruct ion. water reclamation, electric power — have 
been regionally or locally oriented, with effective control 
vested in state an(i local agencies. ( The fi^deral role is most 
dominant in those states where a lar^e portion of the terri- 
tory is federally owned. ) 

Many of the conllicts and |)arado\es in economic de- 
vel()[)ment policy derive from, on one hand, the fact of 
state dominance in such [)olicy and. on the other, the lim- 
its on state sovereignty established by the U.S. Constitu- 
tion. Because states cannot control the migration of 
capital and {)eo[)li* across their borders, mucli of their 
com[)etiti()n for economic develo{)iHent becomes irrelevant 
or (ounterproduclive. 

High-Tbch Mania 

Conlusion over the relat ionshi|) l)elween 'jobs'" (thai 
IS. ■ job.s" as a political issue as opposed to jobs as actual 
employment oj)ponuniiicsj and economic development in 
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the unrestricted common market that is the United States 
often traps slates and localities in a ne^^ative-sum. com- 
petitive fiixme colloquially labelled smokestack chasln^^. 
One of the worst examples is the current mania In devel- 
opment policy Ibr anything liigh-tecli, makin;^ smoke- 
stack chasinj^ into chip chasing. 

The meaning of "high-tech" is universally vague, but 
it usually includes computers, robotics, and bioengineer- 
ing. "High-tech eniployment" generally refers to jobs di- 
rectly involved in the development and production of such 
ne\v» advanced technologies. 

The reality is that if ^ high-tech" has any useful mean- 
ing Ibr economic development, it is not to dei'lne an elite 
group of sunrise industries but to represent a techno- 
logical renaissance crossing all economic sectors. Todays 
automobile, steel, chemical, and machine tool industries 
are as high-tech as any other in terms of sophistication 
and pace of innovation. It could be argued that agriculture is 
the most lechnologj'-intensive business in todays economy 

Whatever the economic benefits of high-tech industry 
may be. employment is among the least. Carnevale and 
Goldstein obsei-ve. **Tlie notion that most Americans will 
be working in high technology occupations and industr>' 
in the near future is not supported by the available 
evidence. At best, high technology production will employ 
10 [)erc'ent of the American work force in the Ibre.seeable 
luture.*^^'^ 

lligh-tecli industiT in total will provide fewer than a 
million new jof^s over tin \vx{ decade, less than a tenth of 
what will be net^ded to avoid increased inicinployment.*''' 
For twample. while compiuer occupation.-, will increase by 
more than 45 percent over the decade of the 1980s, this 
represents an increase of oiily 600.000 jobs— 1.5 million 
to 2.1 million in 1990. still ouly 1.5 percent of the 1990 
labor lorce.**^ High-tech snnply will not have a major im- 
pact on total employment. 

Nor will high-lech offer a panacea lo the highly paid, 
skilled workers, in such hca\y industries as automobiles 
and steel, displaced by ihc c()nil)inati()n of foreign com- 
petition and t(U'hn()lo^ical renovation. There will not be 
enough high-tech Jobs to go around. The displaced work- 
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ers will need to be thoroughly retrained to have any 
chance to get such jobs, and many of them, though skill- 
ful in their traditional work, lack the basic learning skills 
to be easily retrainable» 

And, most of those who do make a successful migra- 
tion froin their high-wage industrial jobs to high-tech 
companies will be forced to accept lower wages, simply 
because no other industiy pays as much as such basic 
industries as cars and steel, hi 1982. the average wage in 
the steel industry was S530 a week; the figure for die 
electrical and electronics industries was S370 a week, 
close to the average for all manafactiu*ers. But growing 
productivity and automation in all manufacturing mean 
that many displaced industrial workers will have to take 
jobs in service companies, where the average weekly wage 
was S242/>-^ 

Most of the jobs available during the 1980s, both new 
jobs and existirig jobs, are not going to be high-tech jobs. 
According to the Bureau of Labor Statistics' (BLS) tore- 
cast, the following will be the fastest growing occupations 
in the U.S» economy during this decade^'^ 



Nurses Aide 94 thousand/year 

Guaid 70 

Practical Nurse 60 

Machine Repair 58 

Computer Operator 46 

Bank Clerk 45 

Dining Kooin Attendanl/Disluvasher 37 

Homemakei/Home Health Aide 36 

Bank Otlu er 28 

Teachers Aicie 26 



Only ont^ of these jobs, computer operator, could be 
considered high-tech, and only one other, bank officer, 
\Vould be judged a middle-class job. However, if we look not 
at growth but the total number of job openings annually 
lor each occupation, the latter drop down the list and we 
get the following picture of what the majority of employ- 
ment opportunities iii tlie 1980s will be^*: 
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oecrciary/ oiPiiogrdpnei 


305 thousand 


Kcidii oBi£s worKer 


226 


Janitor 


180 


«Vi if^t* 
l«/ct9i 111:1 


119 




96 


Nurse's Aide, Orderly 


94 


Cook 


86 


K-6 Teacher 


86 


Registered Nurse 


85 


Assembler 


77 



Forecaster Marvin Cetron has argued that such offi- 
cial BLS projections understate future hi^h-tech employ- 
ment because they fail to account for jobs in all-new 
catej^ories created by technological Innovation. Cetron 
foresees substantial employment opportunities in such 
novel occupations as industrial laser process technician, 
industrial robot production technician, automoilve fuel 
cell technician, nuclear medicine technologist, computer- 
assisted design (CAD) technician, and computer-assisted 
manufacturing (CAM) specialist. ^'-^ 

Official job forecasts almost certainly do not take ade- 
quate account of technological trends. But Cetron also 
may be underestimating the potential of emerging tech- 
nologies to displace labor For example, writer Bob Kuttner 
notes that, as manu*'acturing becomes ever more com- 
puter integrated. "The job of CAD/CAM technician, which 
is regarded as a hot new opportunity will diminish, be- 
cause the engineer himself will sit at the computer terminal 
and transform his specifications directly into a product. 

Cetron anticipates 800.000 jobs in the next decade for 
robot production technicians. But in Japan, the leader in 
the production and application of robotics, most of the 
work done in robot-producing factories is performed by 
. . . robots. 

What is clear is that the major impact of so-called high 
technology on employment will not be in the production of 
the tcchnolog>' itself, but rather in the application of new 
technologies in many occupations across a wide range of 
industries— manul'acturing. agriculture, transportation, 
health care, financial services, arts and entertainment, 
and government. 
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"The debate should not renter on whether hi^^h-iech 
is the solution or the problem." says Lawrenee Weiser of 
the University of Wiseonsin, "The focus should be on how 
to provide Job opportunities for all those who want to work 
and income inainienance lor those who cannot find 
einployinenl."''"'* 

Development and People 

The recent mania over "hi^h-tech" is symptomatic of a 
fundamental problem in development policy—the discon- 
tinuity between the individual person and the collective 
community The relationship between the developmeiu of 
individual human capital and the development of the 
communal economy is not as simple as is often claimed. 
Confusion about the relationship can be an obstacle to 
development of both kinds. 

Since the economic disaster of the Great Depression, 
"jobs" have been a central obsession of political rhetoric. 
Virtually every proposal in economic policy is justified in 
terms of its promise of "jobs/' And, in political debate, that 
promise of collective "jobs' is presented as a symbol of the 
individuals hopes for economic security, independence, 
and advanciMuent. 

The reality is that macroecononiic development of a 
community (whether town, state, or nation) may be irrele- 
vant to the economic prospects of some or even most of the 
members of that (H)nHnunity. Sucli ^ross macToeconomic 
statistics as income, employment, and growth rat^s just 
do not say much about how any particular person is do- 
in^. On the other hand, the investments made in individ- 
ual economic development— particularly in education and 
training but even in housing or insurance— are treciuently 
out of tune with the broad trends leading toward a postin- 
dustrial socit»ty 

(Conventional political wisdom implies that develop- 
ment is a one-dimensional process, with progress lor all 
measured alon^ a single line of growth. Instead, we need a 
two-dimensional framework lor development policy that 
addresses the economic develo{)mtMit of the community 
and the economic development of the individual as sepa- 
rate but interdependent ^oals. 
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Only iti this more discriminating policy framework 
will wc be able to appreciate the learning enterprise as 
both tlie essential instrument of individual advancement 
and the critical capilal-lbrminfi industry of the postin- 
dustrial economy 

The one-dimensional rhetoric of political campaigns 
often .seems to suj^iiest thai economic development is 
intended mainly to benefit worUin^i people, that those who 
pay the costs of development will receive the benefits, and 
that creat in.U jobs is the same thin^ as creating work. 
These simplistic assumptions njay be emotionally appeal- 
ing, but they actually obstruct practic^al progress. 

A more realist i(\ two-dimensional view of the develop- 
ment process compels us to grapple with the following 
complications: 

• The economic development efforts of state and local 
fJovernnients are focused more on property than on 
peo[)le. 

• The constitutional guarantee of free trade and mi^^ra- 
tion within the United States and the high mobility of 
the American population mean that the impacts of lo- 
cal devt^lopment can be neither confined noraceourUed 
tor k)cally 

• There is a substantial difference between creating jobs 
and creating work, comparabk^ to the difference be- 
twe(Mi distributing income and exj)andlng income; fur- 
thermore, policies that contribute to one may be 
irrelevant and even contrary to the oilier 

Property and People 

'I he traditional focus of economic development at ihe 
siatt^ and local levels is to incn\is(^ the vahu^ of pro{)eriy 
located within the jurisdiction, part iculaily property that 
is immobile — land, natural n\s()urces. buildings, tacto- 
ries. and transportation facilities, for example. The 
owners of such as.sets are the main .KMiefieiaries— and 
therefore are usually the most earnest advocates — of eco- 
nomic development . 

Such pi'operty owntMs ar(* interested in jobs only as 
one of several coinpeting fac tors mnuencing the value of 
their property Also, what is beneficial to the value ol One 
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plecr of local prop(»riy oftoii is dolriincMiial to annihcr. so 
even when one property owner may benefit from more jobs 
another will not. 

This observation is not meant tosu^^est that there is 
an absolute eonfliet between "jobs" and eeonomle develop- 
ment. Many woikin^ people are also property owners — 
commonly, of homes, And increased employment often 
may be necessary to developinj^ the economic value of 
property. 

i3ut the correspondence, at the siate and hu^al levels, 
is not exactly one-to-one. and misunderstanding' the rela- 
tionship can lead to disappointment and frustration. For 
example. ^(MUrifieation may increase the averai^e stan- 
dard of living in a ^iven ui ban area, Hut it c^ommonly does 
so by replacing the resident poor with an immigrant mid- 
dle (Mass. not by raisini^ the original inhabitants to a 
higher lev(*l. 

A case in point is Atlantic CMty. New Jersey Though 
the legalization of casino ^ainblin^ has contributed sub- 
staiuially to loc^al e(H)nomic development and to tlie state 
treasury, few btMielits have accMiied to original residents. 
Jobs have j^one mainly to immij^rants and there has been 
little multiplier effect on non-(\isino businesses. Most of 
the pool" remain as tliey w(M(* or have been forced to leave. 

Mobility and Locality 

The second importaiu complication we must contend 
with in (levelopmcnt i)olicy is the remarkable mobility of 
people in Ajuerica, In a nation that constitutionally pro- 
hibits bairitMs to iui^ration or commerce amon^ the 
stiitt^s. people are free to 'vc.te with (heir feet'^md move to 
wherever thev can ^(M tin* best reward for their labor. This 
freedom of mi^^ral i()n~(\ssent iai to makini^ the United 
States the most prosperous common market in history — 
com[)licatcs the relationship of employment and human 
capital to economic (iev(^k)pment at the state and kual levels. 

liecanse peopU* are free to move around, there is no 
way to crt^ate jobs locally jusi for the local residents who 
need them. rh()Ui>h it is commonpiaee lor politicians to 
promise ■'jobs' as a beneht ol their policies, tlu* reality is 
tluii slate and local i>ovcrnmenis — having no control over 
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currency, migration, or trade — are extremely limited in 
what ihey can do to affect the employment of their constit- 
uents. Attracting or cultivating industiy in the name of 
"jobs" will not necessarily benefit current, unemployed 
residents who may not have the skills to get the jobs that 
will be (*reated — some or all of which may actually be taken 
by immigrants from somewhere else. 

A particular state or local governments investment ni 
training and education may enable local residents to com- 
pete more effectively for new jobs. But that investment in 
human capital development also will enable those resi- 
dents to compete for jobs located in another city or state. 
Thv only local benefit may be the reduction in unemploy- 
ment insurance or welfare costs. But tlien, the very suc- 
cess of a local program that helped disadvantaged people 
to move up and out would be a magnet tor disadvantaged 
immigrants irom elsewhere. 

By statistical measures, (Communities such as Boul- 
der, Colorado or Austin, Texas that have employed growth 
controls to limit migration seem to have enjoyed consider- 
able success in securing the benefits of economic develop- 
ment for their original residents. Omitted from the ac- 
counting, though, are the opportunity costs imposed on 
those who were prevented from innnigrating or were 
forced to emigrate. 

If people did not move around much, these paradoxes 
In local and stale tlevelopmeni policy caused by the free- 
dom of migration might be dismissed as mere equivoca- 
tion. But Americans actually are extraordinarily mobile. 
The 1980 (vnsus shows that, in most counties in the 
United States, roughly a sixth (frostbelt) to a third (sun- 
belt) of the local residents had moved from another part of 
the same slate or from another state altog(*ther within the 
previous live years. 

With su(*h a substantial proportion ol "rcsi(U*nts" con- 
tinually coming and going, it becomes (wircmely difficult 
to trace who actually bciu^tits and who ac^tually pays when 
slate and local goverunuMits atttMupt to cremate "jobs." 
whether directly or through traditional property-lbcHised 
projects. And this omits ihe labyrintliint* complications of 
the fedei al governmeiu's (ranslers of iiuome from plac^e to 
place and person to pt^rson. 
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While economic development of properly is mainly a 
state and local interest, economl:' development of Jobs — in 
terms of productive workers and opportunities for mean- 
ingful employment — is a natior.al problem. This is not to 
say that employment is mainly a federal government con- 
cern, or even a government concern at all. Rather, it is 
simply to recognize that, within the United States, all cit- 
izens are free to compete in a single, national job market. 



Jobs and Work 

The third complication in thinking about develop- 
ment is that "jobs" and work are not the same thing. Work 
Is what actually creates economic product. Jobs — that is, 
employment — is one of several mechanisms for distribut- 
ing shares in the produc.ion process. Investment, debt, 
and taxation are other niechanisms for dividing up the 
stakes in production. 

If the total amount of work in the economy were con- 
stant, ihe only way to expand employment would be through 
redistribution — dividing the economic pie Into more 
slices. Goverimient has a number of effective devices for 
doing this — from reducing the length of the workweek to 
taxing more private income in order to put more people on 
the public payroll. 

There is a lot ;o be said for redistribution, but a basic 
problem with this option is that, at some point, it dilutes 
the incentives lor woik. investment, and overall economic 
growth. If the acmand lor employment is growing, simply 
slicing the economic pie into more pieces necessarily 
means takii^g income from some people to give it to oth- 
ers. The p'ocess lends to make the losers mad and to 
make the ;4ainers complacent. 

Incn asing the total amount of work — expanding the 
cconoir.ic pie — seems to be a more attractive way to in- 
crease employment without dealing any absolute losers. 
H distribution is left constant, more work should mean 
mo; e jobs, should it not? 

Maybe. The problem is complicated by two things: 
*echnolog>' and productivity. Work gets done by a combi- 
nation of people and technology. IVoductivity is a measure 
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of how much work people ^ei done—how much they pro- 
duce— -in a ^ivcn period of time on the job. As new lechnol- 
oj^\' increases productivity, more work can get done wMth- 
ouf requirinti "^oi't* people, and perhaps even requirinjy 
fewer people, to do it. 

So getting more work done— more economic product 
and a bigger pie— may not directly increase employment 
or fulfill the political promise of "jobs." hi fact, productiv- 
ity ^^rowth in specific industries may even lead to reduced 
employment, as we have seen in automobiles, metals, and 
other manufacturing industi ies. 

The hope is that the greater income generated by in- 
creased productivity will be respent. creating demand for 
new products and services in other industries, and thus 
lead indirectly to more employment. But when technologi- 
cal innovation and productivity increases are occurring 
simultaneously throughout all sectors of the economy 
expanding total production may take place with little in- 
crease or even with a loss of jobs. 

It was fashionable for politicians to agonize about 
Americas llagging productivity during the past decade. 
I3ui by letting its productivity slip, the U,S. economy was 
able to create employment for about 80 percent of the tidal 
wave of new enti-ants to its work force— -baby-boomers, 
women, and minorities— in ihe 1970s. During ihe same 
period, Western Kurope outstripped the United States in 
producuvuy growth, but wound up with a net loss of 3 
million jobs. 

Tlie growth of ih(^ fourth sector— the knowledge sec- 
tor of the economy— oflcrs at least partial deliverance from 
this ({uaiuiaiy of post industrial ttrhnologv and employ- 
ment. Because information is a virtually unlimited re- 
source, the accekTating automation of infoiination pro- 
cessing does not reduce tht^ amount of human "knowledge 
work" to be done, but simply makes it more interesting. 

It would tak(^ 5 trillion to 10 trillion human beings- 
more than a thousand times the eartlis total human 
population— to do th(* work done by the worlds current 
population of computers. Computers did not eliminate 
5 trillion "jobs." Most of the work computers do simply 
would not be atK inpted if the computer did not exist. 
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CoiupuKM's arc cliiuinatinu some kiiuls of kiunvlediic 
work — such as drariiiifi. nirdu^al diaiiiiosivS, iiavip;a(ion. 
and bookkeepiiifi. liui (lie net vll'vvi is only (o chauf^e ilio 
quality of knowlodfio work (usually for the belter), not to 
reduce the quantity of einployineni opportunities. The ad- 
vance of artificial intellifience will only increase the needs 
and opportunities for work that depends on uniquely hu- 
man creativity and intelligence. 

Although governments can affect the distribution of 
employment and income, there is much less that govern- 
ments can do. in the short run at least, to create work. 
Work is mostly created by private initiative and en- 
trepreneurship. Nearly all of the 20 million new jobs added 
to the U.S. economy durinjj; the 1970s were created in 
small- to mid-si/ed companies. 

Broad areas of u'ovcrnment policy can. of course, af- 
fect the Ueneral condition of the economy, alon^ with the 
prospects for work and employmeiii. At the federal level, 
an imbalanced monetary policy can damage trade or 
plmif^e the (*c*onomy into re(Tssion. reducinii employment 
en masse. Lax immifiration policies permi* illegal inuni- 
f^rants to take jobs that, at least in principle, could be 
available to American citizens. Protectionist trade mea- 
sures, most economists a^rce. wind up costinii more in 
employment than they save. 

Hy avoidinii or undoing such counterproductive pol- 
icies. ^overnmcnts may provide a more coniienial environ- 
ment for economic urowth. the creation of new work, and 
the possible expansion of employment, lint HMiioviiifi bar- 
riers to enterprise— thou.Uh eminently cUvsirablc — will not. 
by itself, deliver "jobs* any more than building a dam will 
necessarily brinj^ rain. 

There are some positive things uovernmcnts can do to 
help create f}cu> ivork. They are generally in the nature of 
lon.U-term investments. Support for basic research and de- 
velopment (R&D) is one. i3uildin.U and maintaining the 
public capital infrastructure is another 

A third is to strcnutheii the linkaj^e between individ- 
ual human capital development and the developmiMit of 
the macrocconomy. The need is not onlv for the ri^hl 
kinds of human capital to do the work that is wanted. 
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Work is created by the imagination and initiative of indi- 
vidual people. People with the right kinds of human capi- 
tal will crccUe work and jobs for themselves and for others. 
The need iierc is not for massive new entitlement pro- 
grams or heroic Industrial policies. The learning enter- 
prise is the linchpin between individual development and 
macroeconomic development. Government can help culti- 
vate the learning enterprise by: 

• removing the barriers presented by existing training, 
education, and other policies; 

• supporting basic research in cognitive science; 

• encouraging the development and transfer of learning 
technology: 

• developing and disseminating statistical inlbrmation 
cibout the adult learning system; and 

• facilitating communication between consumers and 
suppliers of learning products and seiTices. 

Neither high-tech nor economic development in gen- 
eral can solve the policy problem of jobs. The employment 
opportunities American workers desire do not flow di- 
rectly or uniformly from all kinds of economic investment. 

As the baby-boom generation ages and the numbers 
of young people entering the work force decline, there ma" 
even be a numerical surplus of several million jobs in the 
next few years. But many of the available jobs will be unat- 
tainable for adults who lack the right skills and knowl- 
edge. The low quality and poor prospects for advancement 
of many other jobs will make them unacceptable to many 
of the adults who want to work. 

Neither the amount of available workers nor the 
amount of education or experience they possess offers as- 
surance of meeting the human capital requirements of 
economic development in an age of structural transition. 
The quality of the worker— in terms of function, fit. and 
llexibility— is becoming most employers major concern. 

On the other hand, the overall quality of the work and 
the working environment will be the key determinant of 
worker frustration. To workers of the baby-boom genera- 
tion, the '*jobs" issue is not merely a matter of the number 
of openings, but is a constellation of needs— challenge. 
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independence, pay, location, mobility, status, and oppor- 
tunity for growth, 

In the iibsence of a productive learning enterprise, 
human capital inadequacies—the four Fs — will be a brake 
on all forms of economic development in the emerging 
knowledge economy 



Gaps in Employer Policies 

The policies that have the most immediate impact on 
human capital are not those promulgaied through govern- 
ment statutes and regulations, but are the policies 
employers establish to manage their organizations. In re- 
lation to our national human capital crisis, many em- 
ployer policies are as del'icient as government policies. 

The Passing of Daylorism 

The outworn philosophy of "scientific management" 
developed in the late 19th century by Frederick Winslow 
l^iylor continues to dominate the management policies of 
American employers, l^aylorisni established a strict divi- 
sion between management and labor and reduced human 
capital to a fungible factor of production. Workers became 
the scientifically manipulated pawns in the industrial 
chess game played by management. In the Taylor scheme, 
the cardinal virtue of the worker was obedience, induced 
by the promise of growing wages and disciplined by the 
threat of unemployment. 

The Taylor paradigm was well-intentioned and gener- 
ally productive in an industrial age of mass production 
and standardization. But Taylorism has become obsolete 
in the postindustrial era, for several reasons. 

First, the boundai ies between worker, manager, and 
owner are increasingly blurred. Workers are becoming ma- 
jor owners of Amei ican business, either indirectly 
through what Peter Drucker has dubbed "pension-fund 
socialism ' oi* diiectly through employee stock ownership 
olans (ESOPs). And foreign competition has induced a 
growing number of firms to embrace the principle of par- 
ticipatoiy managcmeiU. 
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SecoiKl. the massive eiitiy of women into the work 
force is translbrniing the iialiirc of workers and work, anc 
of managers and management. The traditional model of 
the luLsband as the .sole breadwinner now applies to only 
about a quarter of American families. Not only ai-e 53 per- 
cent of all women in the labor force, but the majority of 
married women are now in the labor force. 

"Women-owned businesses are the tastest-^rowlnf* 
segment of small business." says Juanlta Weaver of the 
Small Business Administration" From 1972 to 1982. the 
number of self-employed women increased 69 percent, 
compared to 13 percent lor men. By 1980. the 2.8 million 
women-owned sole proprietorships were over a fifth of 
such businesses, were Increasin^^ theii- number by 7 per- 
cent a year, and had annual sales of ovei- S40 billion.'''' 

The identity needs, demands, and expectations of 
workers and manai^ers are beinj^ radically chaiij^ed by the 
^rowiiiff impact of workin^^ women. Single or two-income 
parents need day-care for their children. The member of a 
two-income household is less threatened by unemploy- 
ment and less willing to transfer, but wants "flextime " and 
"cafeteria" bencl'its. Women owners and managers chal- 
lenge the role models of l)oth female and male employees. 
Kecent coui't decisions concerning the "comparable 
worth " of female-dominated occupations threaten an up- 
heaval in compensation policies. And so on. 

Tliird. a study by Daniel Yankelovich and John Im- 
merwahr concludes that the growth of discretionaiy effort 
in the American woi kplace is a major cause of torpid pro- 
ductivity and requires a lundamcntal shift in manage- 
ment philosophy Theie is a giowing gap between the high 
level of intensity and quality of work required to achieve 
"excellence. ' and the minimum level that suffices for the 
individual to avoid being fired or penali/ed. 

Probing lor the soince ol this "commitment gap,"' 
Yankelovich and linmerwaiir louiul that three-quarters of 
American workers say that they could be significantly 
more elTective on their joijs than they arc now. The reason 
they are not more effective is that only 13 percent of the 
work tbrce believes that working harder or better would 
beiu ht them personally. Three-fourtlis of all workers agree 
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that management docs not know how to motivate workers 
todays*' 

And fourth, rapid technological chan.^e demands a 
work force that is ilexible. innovative, and entrepreneur- 
ial, hi many businesses, product life cycles that once were 
measured in years or even decades have shrunk to months 
or even weeks. Rapidly changing products and serx'ices 
require employees— both workers and niana^iers— who 
can exercise discretion and creativity, and quickly adapt 
their knowledge and skill. 

As more workers rely on computers and other ad- 
vanced te^hnolo^ in performinjJ their work, the whole 
ethos of work and manaj^ement will be forced to chan^^e. A 
study at Columbia University shows that "computer peo- 
ple" have needs and motivations quite diflercnt from those 
of workers in traditional jobs: They are informal in dress, 
indifferent to "perks'" and promotions, and comparatively 
unconcerned about money, but are motivated by the qual- 
ity of the work itself and are insistent on the opportunity 
to continue to develop their technical expertise. For these 
people, work and learning are inseparable. 

Learning for a New Paradigm 

The rise of tlie learning enterprise is part of this broad 
paradigm shift in the management of American organiza- 
tions. 

hi the age of Taylorism, training was mostly equiv- 
alent to programming the human worker lor the robotlike 
performance of simplistic and repetitive tasks. In the 
course of the industrial age. schools increasingly took on 
the characteristics of the factory, stressing specialization* 
analysis, measurement, and regimentation. 

Now. in the postindustrial era. robots do robotic work. 
They can be trained and retrained at the push of a button 
to perform those routine tasks that require no discretion, 
no judgment, no creativity. We no longer need education 
and training institutions to "produce** standardized, reli- 
able, predictable workers. 

The extraordinary su(^cess of IVters and Waterman's 
In Search of Excellence (Harper and Row, 1982) demon- 
strates the force of the winds of change blowing through 
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American mana^cMiicnt. The best organizations in our 
economy do not treat their employees as tools of produc- 
tion but as partners in a shared venture in which the 
complete development of the person is recognized as a key 
factor of success. 

Revising corporate cultures — whether in business, 
government, or nonprofit organizations— requires exten- 
sive new learning by managers and workers at all levels. 
The culture of collaboration, creativity and individual ini- 
tiative that many organizations are now pursuing in 
search of excellence can only be attained through a learn- 
ing enterprise built on those same values. 



The Confused Social Contract 

Underlying the array of policy gaps described above is 
a fundamental confusion about the appropriate dis- 
tribution of costs, benefits, and responsibilities for adult 
learning. 

Our social commitment to the education of children is 
almost universally accepted, and, despite occasional argu- 
ments about the aoequacy of* our efforts, the responsibili- 
ties of parents, teachers, taxpayers, and churches to 
support childhood learning are broadly recognized. But 
we lack a comparable social contract to meet the learning 
needs of adults. 

Employers invest tens of billions of dollars in training 
employees. But a quarter or more of this expenditure is es- 
timated to go mainly to remedy the deficiencies in workers 
basic skills that employers often feel are the responsibility 
of public education. 

Employers also are often irked to see a worker they 
have invested in training then leave to work for someone 
else. For example, the SaO,000-a-year cost of the Wharton 
Executive MBA program is paid in most cases by the stu- 
dent's employer: yet over 40 percent of the graduates take a 
job with another employer within two years of graduating. 

American workers invest billions of dollars worth of 
their own money and time in postsecondaiy education 
and training of various kinds. But if the expected eco- 
nomic benefits fail to materialize, workers olten blame 
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government and/or indusliy Tor not providinf> accurate ca- 
reer ([Guidance or adequate financial aid and job-placement 
assistance, 

Saylnj^ that ^^overnment has some responsibility in 
tliis area leaves unresolved the key questions oi whal spe- 
cific services ji^overnment is supposed to perform, for 
whom, and who is supposed to pay the co, . 

The protectionist character of most of our public and 
private policies concernin^^ hiunan capital may reflect our 
essential ambivalence about the ownership of human cap- 
ital. Uncertain of our ability to control and profit from the 
intrinsic knowledge, skill, and experience that constitute 
each individuals Imman capital, we seek the illusory se- 
curity of tenure in an extrinsic "job." We mortgage our 
selves to our titles, 

Slaveiy. indentured servitude, and some traditioiial 
laws that treated women as virtual chattels settled many 
questions of human capital owncrsliip with brutal clarity 
The liberal laws that succeeded these unjust institutions 
are more humane, but nevertheless are complex and vague 
in their treatment of human capital ownership: for example: 

• In the divorce case oi Sullivan vs. Sullivan in the state 
of California, a woman who had supported her ex- 
husband through medical school demanded a share of 
all the expected income he would earn as a doctor — 
tlius claiming that his medical degree was part of com- 
munity property, 

• Some government financial aid programs for medical 
and dental students require several years of postgradu- 
ate sei'vice as reimbursement: such a lien on human 
capital is difficult to collect. For example, the National 
Health Sei-vicc Corps provides scholarships to educate 
health professionals in return for an obligation to serve 
at least two years in areas (usually rural) lacking pri- 
maiy medical services. But ovei' half of the scholarship 
recipients never fufill the service obligation — 30 per- 
cent pay the govei nment back for their training while 
another 23 percent simply default, returning neither 
money nor sei^vice for their free educatioii. 

• In the knowledge sector of the economy, the boundary 
between human capital and intellectual property is a 
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twilight /,one lhal is increasingly a combat zone. A 
prominent physicist at the Calilbrnia histltute of Tech- 
nology (Caltech) resigned when the Institute claimed 
ownership of a valuable computer program he liad de- 
veloped on his own time. When three IBM engineers 
who had helped develop the VC left the company to 
produce competing products they were charged with 
stealing trade secrets, that is, the proprletaiy knowl- 
edge they had gained in the course of their work. 
Human capital starts with a basic genetic endowment 
and is then increased by the product of knowledge, skills, 
and experiences. But who owns it? More particularly, 
what equity interest is conferred by the investment in hu- 
man capital? What are tlu* proper measures of the return 
on that investment? What is the appropriate distribution 
of the profit or loss from human capital investments? The 
growth of the learning enterprise and Its value to the econ- 
omy will be hampered until we have better and more uni- 
versally acknowledged answers to such questions. 
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Stereotypes and Misconceptions 

BEYOND THK ARRAY OF DEFICIKNCIKS in public 
and privale policit*s boarin^ on human capital dcvclop- 
nionl, {hv Icarniiif^ tMiltM prisc is haiidicappeci by obsolete 
beliefs and attitudes about adult learning. Many leaders in 
^voverninent and indusdy as well as the American public 
as a whole, harbor images of "adult education" that bear 
Utile resemblance to the needs and opportunities for adult 
learnin^^ in the emer^in^ knowledge economy. 

First, our conventional concepts of J'utictional liter- 
acy and basic skills are based on judtiments about the 
skills an individual needs to function effectively — as a 
worker consumer, and citi/.en — in a society of the past. 
Some of these skills may be olisolete, while others needed 
in the economy ol the fiUiue are not yet bein^ tested. For 
example, as videotex liecomes the major medium ol finan- 
cial transactions, balancing* a checklM)ok may be a less im- 
portant skill than knowing liow to interact with a televised 
display — "l^ac-Man" may be more relevant to tomorrow's 
functional lit(Macy tlian some high school math courses. 

ICnirn level may no lonUer be a useful concept in de- 
scribing workers or jobs. The aging of the baby-boom gen- 
eration and the steadily growing role of women in the work 
forc(^ mean that many people entering a particular lin(* of 
work will be maline adults with considerable skill and 
experience — men and women shifting careers or reentiT- 
ing the labor market after taking timeout for child rearing 
or education — rather than teenagers looking for their lirst 
real job. 

In many peoples minds, tlu* terms (ulnlt educdtioiu 
voi'dtiotial education, and trciitiitiq or retrciitiifU) evoke an 
image ol* something either recreational or remedial, either 
economically irrek*vani or affecting only the poorest and 
most disadvantaged members ol the work force. 
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Actually between 40 percent and 80 percent of the 
adult population is estimated to be actively participating 
in organized learning at any given tiine,''^ (The wide range 
of tlie estimates is symptomatic of the poor data available 
about adult learning.) And the most common single rea- 
son adults give for participating In education and training 
is to advance in the work world, 

The Institutional Bias 

Still another obstructive bias is the widespread ten- 
dency to identify education and training with formal 
Institutions, Actually the American Society for IVaining 
and Development estimates that IJ,S, cori)orations spend 
about as much on employee training each year as the total 
amount of tuition and fees paid to all of Americas colleges 
and universities,"* This estimate does not account for the 
informal but critical on-the-job training whose dollar 
value may be two to five times greater than that of the 
formal training companies provide. 

Altogether, It is evident that postsecondary educa- 
tional institutions account ibr only a minor portion of the 
investment in economically relevant adult learning. Ac- 
cording to an estimate by Alan R Wagner schools ac- 
counted for 44.6 percent of job-related adult education 
expenditures in 1980, while nonschool providers (busi- 
nesses, unions, niilitar>', government programs, etc.) ac- 
counted for 55.3 percent. 

Another study by the Educational Testing Sei^vice esti- 
mated thai, of 64 million adult participants in deliberate 
learning in an organizational setting, roughly 72 percent 
were learning through nonschool organizations compared 
to only 28 percent enrolled in schools and colleges."'^ Re- 
search by Allen Tough of the Ontario Institute for Studies 
111 Education suggests that the great majority of aduU 
learning is self-directed and informal: 79 percent to 98 
percent of the adult population is estimated to participate 
in such learnifig,"* 

The Youth Bias 

Furth(Tm()r(\ thoit^ is a cl(*ar bias in most educa- 
tional institutions against adults and in favor of youth, 
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Paul Barton, president of the National Institute for Work 
and Learning, writes: 

Tlje larj^est impediment to equal service in hl^jher educa- 
tion lor adult workers is plain prejudice — prejudice 
aj^ainst the adult learner. . . . We have not yet achieved a 
system of adult education. Thus fan we have merely tin- 
kered with youth-servinf^inslUutions. . . . There needs to 
be a new understanding of adult learning defined not 
simply m contrast to the old traditions. 



Lack of Information 

In addition to misleading stereotypes and misconcep- 
tions about adult learning and the wide gaps in existing 
public policies, a major barrier to creating the kind of 
learning enterprise needed by the new economy is an ap- 
palling lack of timely and acciaratc information about the 
entire system of adult learning in the United Stales. We 
need more information about: 

• the demands for adult learning by both individuals 
and employers: 

• the needs for learning in terms of changing occupa- 
tional requirements and opportunities: 

• the state of the art and projected trends in learning 
technologies: and 

• the shape of the market, in terms of the suppliers of 
leai ning products and services. 

Not only are there deficits of intbrma.ion in all of these 
categories, but there is a total lack of Integration of the 
information that does exist to provide a comprehensive 
map — the proverbial "big picture" — of the learning enter- 
prise as an industry. 

Although the federal government has gathered enor- 
mous volumes of data about elementaiy and secondary' 
education, information about formal higlier and adult ed- 
ucation is far more sparse, and useful data about training 
and other nonformal, noninstitutional adult learning pro- 
cesses are nearly nonexisteiU. 

In the area ol formal education, the principal inlbrma- 
lion resource is the National CeiUer for Education Stalls- 
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tics (NCES). But. as Paul Barton points out, this resource 
is inadequate: 

The NCES data are liiniled in several respects. Only 
sehool-hased instruction is measured. Only individuals 
over (he compulsory school age of 16 are counted, al- 
thouf^h our popular definition of youth extends to age 18 
or 21. Furthermore, restricting adult education to part- 
time attendance ignores the worker who goes to school 
full-time before going back to work. Moreover, the data 
measure education rather than /earning In tlie broad 
sense. 

Not only is the scope of federal education statistics 
inadequate, but the quality of the available data is some- 
times dubious. For example, the Vocational Education 
Data System (VEDS), which cost about S200 million over 
the past seven years, produced the following "facts': 

• more than 29,000 Indians are enrolled in vocational 
education courses in Virginia (the total hidian popula- 
tion of the state is only 9,000): 

• in New Jersey, 741,000 students took high school voca- 
tional education courses in 1979 (the number exceeds 
the states total high school enrollment by 50 percent): 

• in some states there are large numbers of vocational 
education students, but no teachers, ^'^ 

On the paucity of useful national Information about 
the vast enterprise of private training, Faul Barton, again, 
comments: 

. . .We know almost nothing about the dollar volume of 
private training investnu^nt. . . . (Corporate and union 
headquarters do not have the data on which to base fu- 
ture traniing decisions either, or at least none are in evi- 
dence. Kven firms committed to training do not have 
complete records on how much is performed, how much 
it costs, who gets it. and with what results. ... An execu- 
tive facing decisions about how much to spend on train- 
ing has practically nothing to go on in making judgments 
about alternative inveslmenls.^^ 

The available information about training often is ex- 
tremely dated. The primary source of information on in- 
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dustrial trainln|t^, based on a survey of workers ihein- 
selves, is a Department of Labor study done in 1963.^^ 
The latest coniprelienslve survey of the training? practices 
of lar^e employers, done by the Cont'erence Board, is 10 
years old.-^^^ 

Learning Dschnology 

Up-to-date information on learning technolof^ is even 
harder to come by The best information about this tech- 
nolo^ Is compiled by private market-research firms: but it 
Is not necessarily structin-ed around learnlnj^ as a market 
category, it is mostly unpublished, and it is not commonly 
used by public policymakers. 

The comprehensive siu'vey of instructional technology 
by OTA is two years old. and drew on information sources 
several years older. In this explosive field, three years is 
almost ancient history. l\vo and a half years ago, there 
were fewer than a dozen software packages availabl^^ for 
the then-new IBM PC: now there are over 10,000. Then, 
the home computer was a novelty, by 1985. as many as 20 
million American homes will have computers. 

The most serious shortage of information on learning 
ttrhnology may be not simply of published data but of 
basic knowledge. The available information suggests that 
the nation is not making an adequate effort in the R&D of 
learning technology. The OTA study found that *'to make 
the most effective use of technology', there was a need for 
H&I) in learning strategies and cognitive development, 
methods tor the production of effective and economical 
curricular software, and the long-term psychological and 
cognitive impacts of technology-based education."-^' 

In the federal government, tfie DOD now provides the 
bulk of H&I) support in the field of learning technology. 
Civilian agency fui.ding Ibr K&I) in learning technology, 
the majority of which comes from the Department of Edu- 
cation, has fallen precipitously from a temporary short- 
term peak in the late 1960s. •^'-^ 

Job Surveillance 

Another area in which a deficit of accessible informa- 
tion poses an obstacle to the learning enterprise is the Job 
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market. The diverse pro^^rams and proposals for training/ 
retralnlng—froni JTPA to Pat Choates ITA~founder on 
the Inability of the individual worker/student to link 
learninf^ to earning, that is. to build a bridge between 
edueation or training and real employment opportunities. 

The principal public agency devoted to serving this 
need, the Employment Service, "has gained the reputation 
in many quarters since the mid-60s of being a labor ex- 
change for the lowest-paid and the highest-turnover 
jobs. . , . Actually. 38 percent of the new permanent job 
orders listed with the Employment Seivlce are designated 
as low-skill, low-status occupations by the Department of 
Labor. "'^^ What we need, instead, says Lawrence Vickerj' of 
General Motors, is *'some kind of suiTeillance system that 
shows jobs that do exist, where Uiey exist and when are 
(otheio) going to be available. 

To be fully effective, the learning enterprise must be 
able to provide the consumer — both the employer and the 
individual worker — with sufficient information to know: 

• What are the learning requirements of not only existing 
but future occupations? 

• What is the competitive environmeiu for a particular 
occupation (that is, how many and what kind of people 
are pursuing the same career path)? 

• Wlial learning products, technologies, and ser\'ices are 
available? 

• What is the expected return on specific investments in 
training and education? 

• What and wheie are the real opportunities for employ- 
ment? 

The same kind of information is critical to the sup- 
pliers of products and servic(\s lor the adult learning mar- 
ket to develop their business plans, to attract investment, 
and to meet customers demands. This information does 
not now exist in a form that can be used by the consumers 
and suppliers who need ii. 

Limited Resources 

Finally, any |)racti('al solutions to th(» problems of hu- 
man capital, adult learning, and economic dev(^lopmenl — 
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the problems of the tour Fs — must rccof^nlze the con- 
straints of an era of limits. The U.S. f^overnment is faced 
with balloonin;4 deficits and is in no condition to take on 
massive new fiscal burdens. American industiy. hectored 
by ever more intense foreign competition, has made pro- 
ductivity and efficiency its new watchwords. These trends 
have led to new. more pragmatic tlirusts in policy thinking: 

• an interest in containing the ^J.owth of government, in 
deregulating several industries, and in privatizing 
some public services; 

• a concern for increasing the efficiency and productivity 
of both public and private enterprises; 

• a desire to reduce dependency and lo increase local and 
individual self-reliance; 

• a broad sentiment in favor of partnership, both among 
government entities (for example, the Reagan admin- 
istrations New Federalism hiitiatlve) and between pub- 
lic and private institutions; 

• a movement toward entrepreneurial management in 
both private and public organizations; 

^ a popular antipathy for bureaucracy and 'red tape"; 
and 

• a fascination with high-technology tools — computers, 
telecommunications, robotics, and so forth. 

The concept of the learning enterprise itself is away of 
acconmiodaling solutions of the human capital crisis to 
the reality of iimitcd resources by emphasizing technologi- 
cal innovation, productivity private initiative, competi- 
tion, entrepreneurship. and a primary focus on the needs 
of the learning consumer. 

America is now spending SlOO billion lo S200 billion 
or even more each year on adult learning of various kinds. 
UOI) spends about S18 billion a year on formal training 
and education; a large portion of the total defense budget 
represents the cost of on-going military training. 

There is no shortage of total resources available for 
adult learning. Resolving our human capital crisis does 
not necessarily require more resources. Rather the re- 
sources already invested in learning need to be allocated 
more efticiently. more effectively, and in some cases more 
equitably. 
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What Must Be Done 

An economy undergoing irresistible structural trans- 
formation contains the threat of severe human capital 
crisis and painful social upheaval. A national effort is 
needed to crystallize public awareness and concern and to 
mobilize support for action to transform this crisis into 
an opportunity. With the cooperation of bUvSiness, govern- 
ment, nonprofit organizations, associations, and others, 
the learning enterprise must and can become the backbone 
industry of a new, fourth sector of the modern economy 

hi general, we must work to attack the barriers de- 
scribed above: remedy gaps and deficiencies in existing 
policies; educate the public to overcome popular miscon- 
ceptions about the increasingly critical role of adult learn- 
ing in economic development; develop better information 
about all key aspects of the emerging learning enterprise; 
and find solutions that make minimal demands on lim- 
ited public and private resources. 

Of these, the first objective should be to develop better 
information about the learning enterprise in a lorm that 
provides a comprehensive map — the big picture— oi the 
adult learning system, including supply and demand, 
public and private, formal and nonformal, proprietary and 
nonprofit, institutional and individual, traditional and 
emerging elements. This mapping of the system is 
urgently needed by: 

• existing and prospective suppliers who need to know 
more about the needs, demands, and technologies of 
learning markets; 

• consumers who need better information about the op- 
tions available to meet learning needs; and 

• public and private policymakers, as a basis for devising 
policies that remove barriers and provide low-cost, 
efficient stimulation to the growth of the learning 
enterprise. 

Of coiirse. gathering more information about the 
learning enterprise will not, alone, provide sufficient im- 
petus for change. A detailed plan of action demands more 
rigorous research and analysis than this exploratoiy study 
has been able to provide. But the following options for 
action are at least worth thinking about. 
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Reduce emphasis on academic degrees. There is no 
job In this economy that requires an academic degree for 
its effective performance. Demanding academic creden- 
tials as a condition of employment only sei-vcs as a barrier 
to competition, both in the job market and in the learning 
market. Fortunately the trend in recent years has been for 
more employers to include the phreise "or equivalent" 
when mentioning degree requirements in their job requi- 
sitions. The result of the proliferation of degree granting 
and the decline of academic standards is that a diploma, 
even from an allegedly "top'* institution, by itself tells an 
employer next to nothing about individual competence. 

Focus on evaluation of competency and achieve- 
ment. The efficiency of the learning market depends on 
the ability of the consumer— whether individual or em- 
ployer—to measure the value of the products and services 
offered by vendors. What needs to be measured is the com- 
petence and achievement resulting from learning. Evalua- 
tions administered by vendors themselves are inevitcibly 
handicapped by a conflict of interest. We need more and 
better independent testing and evaluation sei-vlces— such 
as the Kducational Testing Service—to assess the produc- 
tivity and competitiveness of the learning process. 

Expand R&D and technology trans/en A larger and 
more focused investment is warranted in basic R&D in 
cognitive science and learning technology Much of the 
reseai ch now going on in artificial intelligence and related 
domains of computer science is relevant to learning but 
needs to be applied more explicitly to human learning 
needs. Much research is focused on childhood learning 
and developmenl: adult learning and development is qual- 
itatively different and demands at least an equal invest- 
ment of research effort. 

DOD is the major source of support for research in 
artificial intelligence and advanced computer technology: 
DOD also is the major developer and user of learning tech- 
nology Although some will debate whether DOD should be 
the focal point Ibr this work, the important need is to 
transfer DODs technical knowledge and resources ibr 
adult learning to the civilian learning industry To its 
credit, the department has been actively supporting such 
transfer. Wfiat may be needed is a complementary effort 
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from outside of DOD~a collaborative venture of learning 
providers, consumers, associations, etc, — to identify what 
DOD has to offer and to accelerate its dissemination in the 
civilian economy 

Develop human capital investment advisory ser- 
vices. To the extent that we have better intelligence about 
future demands for human capital, our investments in 
human capital development are likely to be more produc- 
tive. Current job forecasts clearly do not adequately ac- 
count for technological and other environmental changes. 
Actually, predicting future Jobs is almost impossible, and 
is not particularly relevant to human capital investment 
decisions. What would be somewhat easier, and more use- 
ful, is to identify how specific areas of knowledge and skill 
compare in terms of expected benefits and risks. The need 
is not so much for better official forecasts as it is for a 
more robust supply of advisoiy seiTices. 

People wlio ai e buying real estate or investing in stock 
find an enormous social infrastructure — brokers, law- 
yers, accountants, books, newsletters, seminars, financial 
institutions, government regulators, consumer groups — 
ready and eager to help them get a rewarding return on 
that kind of investment. By contrast, the sources we can 
turn to for advice on an investment in our personal hu- 
man capital are less abundant and less sophisticated. 
With over SlOO billion (perhaps over S200 billion) being 
spent annually in the U»S, on adult learning, developing 
advisoiy ser\'ices for human capital investors (100 million 
or more people) would seem to be a golden opportunity for 
entrepreneurs. 

Focus telematics industry products and services on 
tfxe adult learning market. A number of companies in 
telecomnmnications. computers, and software have be- 
gun to pursue education as an attractive market. But 
many of these new entrants to the learning indusliy have 
been concentrating on products and services for children 
lather than for adults. The adult market is actually a 
larger and more lucrative one for new venturers in the 
learning enterprise. 

Though the amount of money devoted to elementaiy/ 
see : dar\' education seems large, most of it is tied up in 
in 1* .Jions — partitailarly lor buildings and salaries — and 



56 



Needs 



is not available for discretionary purchases from private 
vendors. There are only a few thousand schools in the 
countiy and selUn/^ to them Is difficult. 

The adult learning market is over $100 billion a year. 
The majority of the market is non-institutional. For the 
most part, adult learning is purchased by the consumer 
(in contrast to childhood education, which is purchased 
by someone else on behalf of the consumer.) The demand 
for adult learnin^i products and sei-vlces is substantial, it 
is here now and it is growing as the baby boomers age, as 
career transitions become more frequent, and as the dis- 
tribution of employment in the economy shifts toward 
knowled/iie work and training-intensive industries. 

Revise the J'inancing q) human capital. Within the 
generally confused social contract concerning human cap- 
ital, the area most urgently demanding attention is 1*1- 
nance. We need to rethink tiie means for financing human 
capital development and the resulting distribution of ben- 
efits, costs, and obligations. U.S, tax laws already favor 
physical capital over human capital development; a tax bill 
recently passed by Congress would further reduce the In- 
centives for investment in training and education. Al- 
though Pat Choates ITA proposal may not be perfect, 
among its most commendable features is the linkage of 
savings to human capital investment. This is an impor- 
tant shift away from entitlements and borrowing as major 
mechanisms for financing adult training and education. 
The oveiall problem is complex, and desei-ves the serious 
attention of public and private poluy analysts. 

Rethink. This exploratory study necessarily raises 
more questions than it answers. Its innnediate goal is to 
provoke serious reexamination of the critical role of adult 
learning in a changing economy. 

Government leaders need to rethink many of their ex- 
isting policies concerning education, training, economic 
development, and human capital. ites in particular are 
likely to find literally dozens of stale policies having an 
impact on cidult learning— accrediting and operating in- 
stitutions, licensing professions, providing financial aid, 
administering tests, and so forth. This reexamination 
should focus on finding ways to accelerate the maturation 
of the adult learning market, and to increase competition. 
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Mana/^ers. workers, and owners in both private and 
public organizations need to rethink the social contract 
surrounding the human capital they employ. 

Finally, people in the myriad businesses that con- 
stitute the learning industry need to adopt a broad vision 
of their economic role, and must take tlie lead in building 
the learning enterprise our whole society so urgently 
requires. 

Thv learning enterprise is not a panacea for all the ills 
of an economy in transition. But it is an essential lubricant 
for the wheels of change. The good news is that the same 
telematic technology that is causing economic upheaval 
can energize the learning process tliat the transformation 
demands. In the words of the philosopher Pogo. we seem 
to be confronted with an "insurmountable opportunity" 
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